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A New Maehine Tool. 


On this and the succeeding page we pre- 
sent engravings of a new machine for boring 
and turning pulleys simultaneously, or for 
doing any similar work, such as turning and 
boring gear blanks. 

A machine, in some respects similar to 
this, was illustrated and described in these 
columns a short time ago, but it will be 
perceived that the present machine possesses 
features peculiar to itself, and, we may add 
that some differences which had arisen re- 
garding the origination of the features com- 
mon to both have been adjusted in such a 
way that the Lodge & Davis Machine Tool 
Co. have relinquished all claims to them. 

The present machine has been designed by 
Mr. Wm. Lodge, late vice-president and 
general manager of the Lodge & Davis Ma- 
chine Tool Co., and his intention has been 
to provide a machine for such 
work, which should have the = 
power and strength to take as 
many cuts simultaneously as 
the nature of the work in 
hand would admit of, the 
only limit as to depth of cut 
and feed being, not in the 
machine, but in the strength 
of the work itself to resist the 
stresses imposed upon it, the work being at 
the same time so supported and held as to 
best enable it to resist these stresses. 

In order to accomplish this, it was neces- 
sary to depart from the usual construction in | 
such machines ; 





in some respects quite radi- | 
cally; the result being the machine which 
we are about to describe. | 

In the first place, we may say that the | 
frame or main portion of the machine, from 
the floor to the center line of the spindle, and | 
including the head stock, foot-stock and the | 
slides—front and back—to 
which the tool rests are fitted, 
isa single casting, of great 
Weight and strength, this con- 
struction eliminating every 
joint not absolutely necessary, 
and giving great rigidity or 
power to resist vibration. 

In the solid metal of the 
head-stock, the bearings for 
the main spin- 
die are formed 
by boring and 
scraping to a 
fit, in the cast- 
iron, the two 
journals taking 
up the entire 
length of the 
spindle, except 
that part of it 
occupied by 
the main driy- 
ing ear, The 
spindle is also 
of cast-iron, 
and is 6” diam- 
eter, the main 
bearing being 
6 x9’, and the 
rear bearing 
o¢ x8". It is 
hollow, having 
a’ hole through it 3%’ diameter. At the 
bottom of each bearing is an oil reservoir, 
Which extends the full length of the bearing, 
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to force the oil in by gravity. 
To the spindle is keyed a driving gear, the! plan view, Fig. 4, and in Fig. 5. 









pitch diameter of which is equal to the full 
swing of the lathe, which, in this case, is 
26". This’gear is driven by a train of gear- 
ing which is so arranged as to give a ratio of 
speed between the cone pulley and the spin- 
dle of 30 to 1 for turning, or of 2 to1 for 
scraping, polishing, truing up work, etc., 
the change from one speed to the other being 
effected by the simple movement of a verti- 
cal lever which stands at the side of the bed 
in front of the head-stock, as seen in the front 
perspective view, Fig. 1, and in Figs. 3 and 
4. When the lever is thrown to the right, 
pinion a (Fig. 3) is engaged 
with and drives gear }, which 
is keyed to the same shaft as 
pinion c, which drives the 
main gear, this arrangement 
giving the slow speed. Pinion 
a and gear d are fast to the 
same sleeve, which slides up- 
on the cone pulley shaft, and 
When the 
lever is thrown to the left, as 
shown in Fig. 3, gear d en- 
gages with pinion e, which is 
keyed to the same shaft as 
gear > and pinion c, and thus 





is splined to it. 





the fast speed is obtained. 

The cone pulley, being 
placed at the end of the bed, 
is not limited as to diameter, 
but can be as large as may be required, or for 
any width of belt that seems desirable, and 
thus it is seen that the driving power is am- 
ple, that it is secured without complication, 
at the same time avoiding the effects of tor- 
sional stresses upon shafts of considerable 
length. 

The cone pulley shaft runs the full length 
of the bed, carrying at its lower extremity a 
feed cone, from which is driven the cone 
pulley g, this latter pulley driving the miter 
vear seen at the other end of its shaft in Fig. 
4. This miter 
vear drives the 
cross-shaft h by 
means of either 
of two. other 
miter gears, 
which are 
keyed to aslid- 
ing sleeve, 
splined to shaft 
h, and moved 
by the latched 
lever, best seen 
in front of the 
foot-stock in 
the rear view 
of the machine, 
Fig. 2, and in 
Fig. 5. All 
feeds are 
driven from 
the shaft 2, and 
by the move- 
ment of the 
lever referred 
to all are re- 
versed. 

: At each ex- 
—  tremity of shaft 
7 h is a worm, 
which drives a 
worm-wheel on 


and is filled with wicking, which bears at the side of the head, and rises sufficiently , the feed-screws, which move the slide rests, 
against the spindle at the bottom, oil being 
supplied through a tube, which extends out 


this arrangement being clearly seen in the 
The cone 








2 





AMERICAN MACHINIST 


[JuNE 23, 1892 

























frictions, by 


‘ | 
which these feed screws = 
driven, are 


made large in diameter, and of 
such a small angle as to make them drive | 
very strongly. They are disengaged as well 
as engaged, positively. 

To the hub of the worm-wheel, which | 
is fastened the | 
7, Figs. 3 and 4, this gear, by | 
means of others arranged as shown, 
driving the worm-shaft j, from f 
which the feed of the foot-stock 
slide is derived in the manner 
clearly This foot-stock 
slide is provided with means for S™ 
holding the boring bar, as shown, this boring 


drives the front feed screw, 
gear wheel 


shown. 


bar being madeas large as the nature of the 
work will admit, and carrying a roughing 
and finishing cutter and a reamer, both of 
the former being double-ended. The reamer 
is usually a cast sleeve, with inserted teeth, 
and can be set back on the bar so as to go 
through after the cutters have finished their 
work. The bar is supported by a bushing 
placed in the end of the spindle, through 
which the bar slides. 

Pulleys are usually crowned, and as the 
slides in this machine are cast solid with the 
bed, and do not swivel, it became necessary 
to provide some means for producing the 
crown by a movement of the cross-slides, 
and this is accomplished by making the nuts 
for the cross-feed screws in the form of 
racks. That is tosay, at the bottom of each 





of these nuts rack teeth are cut; and en- 
gaging with these teeth is a 
segment of a gear, which is 
formed at the upper end of 
the short levers k&, Fig. 5. 
These levers are pivoted at /, 
and at their lower extremities 
carry rollers which engage 
with slots formed in a cast 
angle-plate, which is bolted 
to the side of the bed by the 
T slot, as shown, so that it 
‘an be placed at any desired 
point. In the plan view, Fig. 
4, the form of these slots for 
producing a 1ound crowned 
pulley is shown, the curvature 
being greater than that de- 
sired on the pulley, because 
the lower arm of the lever & 
is twice as long as the upper 
arm. When flat-faced pulleys 
or other cylindrical work is 
to be turned, the pins holding 
the rollers are removed and 
pins are passed through the 
levers & below the pivots, 
thus securing them, and pre- 
venting the nuts from mov- 
ing. It is obvious, of course, 
that the slots, and conse- 
quently the work, may be of 
any desired 
form. 

Instead of 
the usual tool- 
posts a round 
block is used, 
which is fitted 
to a proper 
seat on the 
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rest, and = se- 
cured to it by 
two bolts, 
which _ pass 
down through 
the blocks into 
T slots in the 
rest, these bolts 
being the 
as secure the 
clamps or 
straps 
the 
When 
bolts are luose, 
the circular 
blocks = carry- 
ing the tools 
can be turned 
to any desired 


same 


above 
tools. 


these 


position, but 
when tighten- 
ed to hold the 
tools the block 
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is also held securely to the rest. 





The c!} 


is provided with a T slot at its outer « 
in which the bolts that hold the dogs 
to any desired position, and the arms « 


pulley 


are held between two rounded 
face3 (as 
that springing 


shown in Fig. 3) in such, 


sannot occur. 


Through the spindle a screw can be p 


having a hand-wheel at th 
as shown, this screw servi! 
draw. into the front end oj 
spindle a short arbor, upon y 
the second side of the hub « 
faced off, or ‘any other req 


woyk can be done, 
The engravings show the’machine tu: 
and boring a blank fora main driving 


for one of the same machines. 
| 264"’ outside diameter 
| long, the hub being 9 

| turn the outside of the rim, while two ot 


| placed the right distance apart in the 


tool-rest, 


This ge 
r,.3" face, 518” bo: 
9' diameter. Two 


face the sides of the rim, at 


same time the bore is being made by th« 
The actual time consumedZon this pic: 


the time 


| work, from picking it from the floor t 
|ing it down again, was 2 hours.20 minut 
performance which, 


when compared 
required for a similar job on 


| lathe, will give a very good idea of the « 
bilities of the machine. 


All thrust bear 


for screws and worm-shafts are fitted 
balls to reduce friction and wear. Thr 


the center of the bed there is a cross \ 
which serves the double ; 





























American Machinist \ 
\ 








A NEW MacuinkE Toon. 


















pose of strengthening the 


block, which is held up: 
swiveling head in such a 
as to be 
of work to be done, this 
block holding the pulley 


tered when clamped _ to 
chuck. With fairly 
castings, 





racy without further 
ment. The machine is 
tended for pulleys up to 
face, 
movement of 26” 


the tool slides having 


a 
ith 
the 
na- 


vs 


ch 
b. 


if- 


bed 
and of supporting a centering 
device, which consists of « 


\.- 


la 


Way 
adjustable to the size 


\- 


or 


other piece of rough work at 
the proper height to be cen- 
the 
round 
this is found to cen- 
ter them with sufficient accu- 
adjust 


in- 


»() 


a 


At the shops of the Ohio 


Machine Tool 


cinnati, O., of which 


Works, ( 


In 


Mr. 


Lodge is proprietor, and where 


this machine is built, i 


been tested sufficiently to 


monstrate that its capacity 


is very far beyond that of 


pounds, 


Again 
electricians 


promises 


advantages 
electrical 
steam 


tives on 
roads, one 


road from 


—_cap>e — 


making 1 


great = sp 
and other great 


the adoption 
n 
tors in plac 


the most rec 
propositi 
being to bui 
and equip 


has 


de- 


for 


work to which it is adapted 
the 


ordinary engine lathe, and 

the practical machinist will 
readily per- 
ceive that 
many — special 
lines of work 
may be cd 
with it, besides 
pulleys, Tr 
which it was 
originally = «i 
signed. 


The machine 
weighs, 
plete, 4, 


locom 


Palle 
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Louis to Chicago, on which passengers are 
to be carried between the two cities at the 
rate of 100 miles per hour. On this road 
there are to be no curves, and no grades of 
ans no grade 
nything else to interfere with speed, while 
heavy rails and stone-ballasted tracks will 
be put down. 

Now under these conditions we will vent- 


consequence, crossings nor 


ure the assertion that steam locomotives can 
be built which will run at that speed, and 
do it at considerably less expense than any 
electric motor that has yet been devised. 
But the wild ideas of the projector of this 
scheme may be judged by his reported asser- 
tion that by the proposed system the* cars 
will not wear out the rails nor the road bed, 
nor will brakemen or conductors be needed. 
——S EE 
fost of those persons who think they are 
not appreciated would be in a sorry plight 
if there were no mercy in the world.— Mi- 
waukee Journal, 
oe 
Right-angle Protractor. 








The accompanying illustration shows an 
impr form of protractor, 
features Which will be appreciated 
instrument is used. 

The circular portion passes over the blade 
of the T square, and slides along it; the 
right-angled piece turns through an arc of 
thereby lines to be 
drawn at any angle with the T square, and 
on any part of the drawing board, at one 
while at the same time the perpen- 
diculars to these lines may be drawn, which 
isa great convenience, and this feature will 
be found particularly useful in laying out 
lever motions and girder work, 

The ruling double, always 
receive a direct light on one side or the other, 
and their near approach to the T square isa 


ved possessing 


as the 


9) degrees, allowing 


setting, 


edges, being 


great advantage when working near the 
bottom of the drawing board. 

The instrument is conveniently lifted or 
moved about by means of the set-screw, 


shown at the center of the figure, which also 
clamps it. 

The is graduated to degrees, and the 
link has a double vernier reading to 10 min- 
utes, or by 


are 


estimation to 5 minutes, with 
accuracy. 

The coarse graduation renders it very 
to read, and, at the same 
is fine enough for all 


practical purposes. 


easy 
Lime, 


The instrument is made 
silver, and is 
about twice the size of the 
eut, 


of German 


It is manufactured by 


1). J. Kelsey, New Haven, 





Conn, 
pe —-- 
Heavy Double-shearing 
Machine. 


The machine shown in 
our illustration—a produc- 
tion of the well-known 
Long & Allstatter Co., of 
Hamilton, Ohio—is de- 
sigued for situations where 
there is a great deal of 
leavy shearing to be done, 
The machine is double, 
constituting in effect two 
independent machines, as 
either of the machines 
miy Operate when the 
other is at rest. The ma- 
chine is driven by a very 
neatly arranged steam en- 
gine attached directly to 
the machine, and requir- 
ing only a steam pipe connection. The 
Makers construct this machine in many 
different sizes, and with different depths of 
‘hroat, the particular size of machine shown 
in the illustration having blades twenty-four 
iuches long, and power and strength for 
shearing one-inch plates twenty-four inches 

less from the edge. The slides are driven 
brough the medium of steel cam-sbafts, 
and these cam-sbafts are arranged to be 

irned by hand at the front of the machine, 





to facilitate the setting of the shear blades. 
Many modifications of the machine are of 
course made, to suit varying circumstances. 


—— en 
The Relation of Volume to Tempera- | 
ture in Gases. | 

as | 

By LEICESTER ALLEN. | 








Several times during the past year my at- 


| 
: . ° | 
tention has been attracted to incongruities ! 


RIGHT-ANGLE 


and errors in technical publications in art.- 
cles contributed by various authors, that in- 
dicate either a lack of knowledge or a strange 
want of care in computation of gaseous vol- 
umes. I have thought, therefore, that this 
matter plainly set forth ina simple manner 
may be of use to many readers. 

In the AMEnICAN MAcHINIstT for 


an interesting and instructive article on ** The 
Form of Brass Furnaces,” by Mr. Alex. 


Cairns, is somewhat marred by such an error, 
though in this case it isa very slight depart- 
ure from accuracy, noticeable merely as 
suggesting the probable value of a brief ex- 
position of the subject in a popular way. 


be Ds = — 


A “= UA 
4 


| 


ia 
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Mr. the volume of air at, 


ew 


about 5.7 


Cairns states that 
2,.500° Fahr. is times that of air | 
at 90° Fahr. In this s‘atement it is perfectly 
obvious that the degrees are counted from 
the zero of the Fahrenheit thermometer, but 
it would clear that 
meant had it that 90° is named as 
the temperature at which the air 
furnace. Ninety Fahrenheit 
lute temperature, as counted from the abso 
lute zero of tempcrature, would at once be 


not have been 


not been 
enters the 


degrees abso 





=~ to bean 


/ thrown upon it by the context. 


this was 


incongruity when named for 
yet in strict scientific inter- | 
pretation, when coupled with the statement 
of the amount of expansion which air under- 
goes in heating it, 


such a purpose; 


the statement would have 
been misleading had it not been for the light 


If 90° Fahr. and 2,500 
as absolute temperatures, 


Fahr. were meant 
the expansion in 
changing from the lower temperature to the 
higher make the 


would volume 83.6622 as 


\\) 
Mh ati 


PROTRACTOR. 


large at the higher as it is at the lower tem- 
perature. If 90° Fahr. and 2,500° Fahr. 
are used as Mr. Cairns has evidently employ- 
ed them, that 
zero of the Fahrenheit 
still an error in the volume named of nearly 


is, degrees counted from the 


thermometer, there is 


| three per cent. 
May 26, | 


The absolute zero of temperature is 459.4 
Fahrenheit degrees below the the 
Fahrenheit thermometer. The absolute tem- 
perature of air marking 90° on the Fahren- 
heit thermometer is therefore 549.4 Fahren- 
heit degrees, while the absolute temperature 
marking 2,500 
3,049.4". 


zero of 


on the same thermometer is 


AN 
5 a 


Hl | 
ie \ 
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Boyle and Mari 
| otte governing the expansion of perfect g 


The fundamental law of 
Fuses 
| by heat under constant pressure, or the rela- 
volume to temperature, is that the 
volumes are directly as the absolute tempera- 
tures. In the this 
treatises on physics, the word ‘‘ absolute” is 


tion of 


enunciation of law in 
generally omitted, because in purely scientific 
when the 
used unqualifiedly, 
But 


treatises word ‘* temperature ” is 


absolute temperature is 
many for the 


| 
lalways meant, writers 





| , ; 
| technical journals use the word ‘‘ tempera- 


ture” unqualifiedly as meaning sometimes 
temperature counted in degrees from the zero 
of a sometimes as counted 
from zero, and sometimes in 
both same article, thus leaving 
the reader to find out which signification is 
context; unfortunately, the 


context is not always a sufficient aid in clear- 


thermometer, 
the absolute 
ways in the 
meant from the 
ing up the confusion. 
In the statement of Mr. Cairns above re- 
ferred to, 
the relation of temperature and volume 


the proportion expressing 


stands thus: 

549.4 : 3,049.4 —1: 
that is to say, a unit of weight of air 
at 2,500° counted from the zero of the 
Fabrenheit thermometer has a volume 


5 554; 


of 5 554 as compared with the volume 
Of a unit of weight of air at 90° counted from 
the zero of the Fahrenheit 
5.7 as given by him. 


As I 


scale, instead of 
said above, this slight inaccuracy 
would not in itself be worthy of notice. It 
Mr. Cairns, particularly, that I would 
criticise, but a too general practice of writers 
when discussing temperatures and volumes 
terms 
temperatures, 
and The temperatures 
when given as read from ordinary thermome- 
ters ought always to be followed with the 
equivalent absolute temperatures; thus 90 
Fabr. (549.4° absolute temperature); and, 
similarly, if the named are centi- 
grade. 


is not 


to be somewhat careless in the use of 


when speaking of ratios of 


pressures volumes. 


degrees 


It is not long since that I was cognizant of 
avery important and expensive mistake in 
an engineering establishment of high reputa- 
tion, that crept calculation through 
the habit of employing both significations— 
the scientific and the popular ones—in one 


into a 


and the same computation. 
a 
(iascon Discourses Upon Some Short- 
comings in Text-books—A Bad 
Case of Pitch. 

By JARNO, 
‘*Chordal pitch is still asserted to be the 
true pitch of gear wheel teeth, in both Has- 


well’s and Nystrom’s Kngineers’ Pocket- 
books. Professor Marks, the reviser of Nys- 
trom’s, apologizes for the chordal pitch 


tables, and leaves them to the ‘ judgment of 
the reader.’ It is not quite fair for the re- 
viser to dispose of his book in this way: A 
reader buys a book for the express purpose 
of learning the judgment of others, and not 
to be told to use his own; this he can 
without buying books. As a reader of Has 
well and Nystrom, my judgment is that the 
continued publication of the absurd idea that 
chordal pitch is the true pitch is unworthy 
of so great houses as the Harpers and Lip- 
pincotts—it is more in keeping with a Tom 
Collins practical joke. This inaccuracy in 
these books consists in making the diameter 


use 


of wheels great enough to have their chordal 
pitch equal to what the circular pitch should 
be, and, in consequence, making the circular 
the 


teeth in the wheel are fewer. 


pitch too great; error is greater as the 
Ina wheel of 
ten teeth, one-inch pitch, as by this absurd 
chordal-true-pitch theory, the diame:‘er of the 
pitch circle is 3.24 inches, while in fact it 
should) be only 3.188 inches, an error of 
nearly .06 in the diameter, or .18 in the cir- 
cumference. Now, as the chordal pitch in 


wheels having a hundred teeth or more is 
but little different from the circular pitch, 
the error in meshing this ten-tooth pinion 


with a hundred-tooth gear is considerable, as 
their circular pitches differ about .018 inch. 
gone through twenty 
Haswell's was first published nearly 
avo, and has gone through fifty- 
It would be a real help, in lay- 
ing out gear teeth in a drawing, to have a 
table of chordal pitches 
correct’ circular pitch. 


Nystrom’s book has 
editions; 
fifty years 
six editions. 


corresponding to 
The chordal pitch 
teeth in a train 
of wheels, but the circular pitch cannot vary 


varies with each number of 
and have the wheels run together correctly. 

‘¢ Professor Marks expresses his preference 
for diametral pitch, but I cannot find that he 





tells us either what diametral pitch is or how 
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to use it. If he had not both time and space 
to tell us what it is, I wish that he had not 
told us how good it is. 

‘If Haswell and Nystrom had ever made 
a ten-tooth pinion by the chordal-true-pitch 
hypothesis, and had let the rack drive the 
pinion, the chordal pitch tables would not 
have been put into their books. The rack 
having the shorter pitch would have been a 
jerky driver.” 

a 
Universal Wire-forming Machine. 

The universal wire-forming machine, of 
which we give an illustration, was recently 
brought out by the Adriance Machine Works, 
Plymouth & Jay streets, Brooklyn, N. Y., 
who make the manufacture of all kinds of 
sheet-metal and wire-forming machines a spe 
cialty. 

This machine was designed and is exceed- 
ingly well adapted for bending any size of 
wire up to No.6 American gauge to any 
form in a plane, but the range of work is 
not strictly confined within this limit, as the 
machine can be modified for bending wire to 
forms out of a plane. 

The operations of taking the wire off the 
coil, straightening, cutting, bending, and 
ejecting it when bent, are all automatic and 
positive in character. 

The action of the machine is very simple 
and can be briefly described. 

The coil of wire (not shown here) is placed 
at the right-hand side of the machine ; from 
thence the wire passes through the two clus 
ters of rolls, shown at the extreme right-hand 
end, which straighten the wire ; after pass- 
ing between the two feed rolls, shown to the 
left of the straightening rolls, it passes under 
the small shears, and finally reaches the 
forming block at the center of the machine, 
where the mechanism, actuated by the verti- 
cal and horizontal slides, which receive their 
motion from crank and cams at the back of the 
ma hine, cut, bend and eject the wire. The 
machine can be run at a speed of 50 to 100 
revolutions per minute. 

The feed and cutting-off points are per- 
fectly adjustable; the feed can be adjusted 
from zero to a length of 124 inches, which is 
considered to be an ample length for the 





many various forms. 

In the majority of cases the only special 
tool required is the inside forming block over 
which the wire is bent. 

With this machine an attachment can be 
furnished for feeding wooden handles through 
which the wire is passed before it is bent, 
forming with one operation such handles or 
bails as are frequently used for carrying par- 
cels, 

One of the advantageous features of the 
machine is that all the operations occur in 
front of the machine, within sight of the 
operator; and all parts are easy of access, so 
that the machine can readiiy be set to any 
change in the form of wire that may be de- 
sired. 

One of these machines is in active opera- 
tion, and its working and output are highly 
satisfactory to all concerned, 


——_-e—__— 
Some of the Shops of San Francisco. 


(Editorial Correspondence.) 

There are better times for visiting machine 
shops and industrial establishments, with a 
view to writing an account of what is to be 
seen in them, than during a visit of such a 
body of men as the American Society of Me- 
chanical Engineers, the shops during such a 
visit not being just as they usually arein all 
respects, and the men connected with them 
being more or less engrossed with their duties 
as hosts. Moreover, the time at our disposal 
did not allow of quite so thorough an ex- 
ploration of the shops as would have been de 
sirable, so that I know I failed to visit some 
shops which would have been well worth 
visiting had it been possible to do so, 

The first establishment visited was that of 

PACIFIC ROLLING-MILLS. 

Ex-Senator James G. Fair, whom mining 
operations in Nevada have made one of the 
wealthiest men in the country, is president of 


this company, 





and he was on hand at the! 


mills to greet us, with Mr. C. M. Keeney, 
general manager, and Patrick Noble, super- 
intendent. 

This is the only establishment on the coast 
fitted for rolling heavy work, their beam train 
being the second largest in the country, and 
surpassed only by one of the Carnegie mills 
at Pittsburgh. From here the Union Iron 
Works, which are close neighbors, have ob- 
tained their heavy forgings, steel castings, 
and other material for the cruisers they have 
been and are now building. 

An idea of the size of the establishment 
may be had from the fact that 1,200 men are 
employed here, and that fifty steam boilers 
are in the works for supplying steam to the 
various engines, steam hammers and cranes. 

In the machine shop was to be seen the 
rudder frame for the battle ship ‘‘ Oregon,” 
a steel casting weighing 27,000 pounds, and 
apparently an excellent specimen They 
seem to be getting excellent results wich 
their steel castings made here, a recent gov- 
ernment test of the high-pressure piston for 
the ‘‘ Oregon” showing a tensile strength of 
70,610 pounds per square inch, and an elon- 
gation of 33 per cent. in 2”. The forged 


piston rod for Cruiser No. 6 showed a ten- | 


sile strength of 
62,650 pounds 
and an_ elon- 
gation of 38.5 
per cent., the 
crosshez A forg- 
ing for the 

“Orevon’ 
showing 82,770 
pounds tensile 
strength and 28 
per cent, elon- 
gation. 

The older 
furnaces in use 
here are 
well arranged 
as they might 
be, but a furn- i ' 
ace more re- : ley 
cently put in 
is well  con- 
structed and 
arranged, so 
that future 
symmetrical 
growth is pro- 
vided for. An 
abundance of 
hydraulic jib 
cranes are used 
for handling 
materials 
ladles, so 
the 


not as 


ee i 


a MACH 


and 
that 
heaviest 
castings are 
made direct 
from the furp- 
aces,combinipg 
their charges 
if needful. 

A practice is regularly 
which is believed to be peculiar to this 
establishment, and by which three different 
products are made from the same heat. The 
steel as it comes from the furnace is poured 
at once into the ingot molds, which are 
placed in pits in front of the furnaces, At 
the same heat both hard and soft castings 
may be desired, and these are obtained by 
the proper addition of ferro-silicate and spei- 
gle after the steel is drawn from the furnace 
and before it is poured into the molds, these 
molds being usually prepared upon another 
floor and run in upon small flat cars to be 
poured near the furnace. 

Ingots up to 18” are cast here, and there 
are the necessary steam hammers, blooming 


followed here, 


train, shears and roll trains for working these 
into beams or bars, ali of which were, of 


course, examined closely by the visiting en- 
most of whom were considerably 
surprised to find so large and complete an 
establishment of the kind here. 

The machine shop, 


gineers, 


newest 
buildings of the plant, is constructed entirely 


one of the 


of iron with corrugated sheet-iron sides, the | 
beams of which the frame is constructed hav- | 


ing been made and put together here. 
The work done in the shop is, of course, 


= 
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of such character as requires nothing more 
than the regular machine tools and the regu- 
Jar machine shop methods, which in Cali- 
fornia are much the same as elsewhere. At 
the 
UNION IRON WORKS 

the bulk of the work on hand seemed to be in 
connection with the naval vessels now being 
built there, the engines for Cruiser No. 6, not 
yet named, being the most conspicuous ob- 
ject upon the machine shop floor. About 
1,800 men are employed here, and the effect 
of the great cost of freight transportation 
across the continent is noticeable in the fact 
that there are a number of English heavy 
tools in the shop, and they are now construct- 
ing a wall planer to plane 25 feet horizontal- 
ly and 18 feet vertically. The smaller tools 
are of eastern manufacture, as indeed many 
of the heavier ones are also. 

The machine shop is constructed with an 
iron frame, is well lighted, and supplied with 
overhead traveling cranes, there being four 
of these of fifty tons capacity, while in the 
foundry there are two, all made here, chief- 
ly, I suppose, on account of the cost of trans- 
porting such things from the East. 

Out in the shipyards they seem especially 


) a Wie I 


—o ah i WGC 
CO 


Lait Fai 
BROGREENE WY.) 


—) 


™~, 
UNIVERSAL WIRE-FORMING MACHINE. 


well fitted for constructing hulls, the berths 
or ways upon which the vessels stand being 
served by rope-driven traveling cranes which 
run upon ways placed over the center of the 
vessels in such a way that two cranes can al- 
ways serve any vessel. 

Besides the naval vessels being constructed 
here, one of which had been launched and 
was being fitted with her machinery, there 
was an iron steamship for the Pacitic Mail 
Steamship Co. Altogether it was the general 
opinion among the visitors that the works 
were well-equipped for marine work. 

Another prominent establishment here is 
the 

RISDON IRON WORKS, 
of which W. H. Taylor is president, R. §S. 
Moore superintendent, and Mr. D. Dorward 
assistant. This concern is one of the oldest 
here, and its shops are as most shops that 
have grown from small beginnings as a re- 
sult of the pressure of business are, ¢.e , they 
are not as well arranged or constructed as the 
newer shops, among which it is safe to say 
theirs will be classed before very long as the 
result of the erection of a new plant. They 
employ here about 450 men in the works and 
}about 150 outside, this large proportion of 
‘outside men being the result of their peculiar 











work, which has much to do with mining. 
They make marine and stationary engines 
and boilers, a 500 horse-power Corliss cross 
compound engine being on the floor a‘ the 
time of my visit, which seemed a very credit. 
able job. In the boiler shop they are we}| 
fitted up, having heavy rolls, shears, a jy. 
draulic plant, etc. . 

The foundry isof more recent construction 
than the rest of the establishment, an! js 
provided with ten jib cranes of 34 tons capac 
ity each, and two traveling cranes of 15 and 
35 tons capacity. 

One of the most interesting things to be 
seen here is their manufacture of a peculiar 
hydraulic pipe, which is nothing mucb more 
than a stove-pipe (without its perverse nature 
however), yet is capable of and does stand 
for years a water pressure of 100 pounds jer 
square inch, 

This, as I saw them making it, was 
diameter, made of No. 14 iron in lengt}\s 
about as long as the ordinary stove pi; 
joints, the sheets being punched along their 
edges for a double row of rivets by a ga 
punch which makes all the holes of a lony 
tudinal seam at a single stroke. These shev's 
are then bent into form by power-driven ro||s 
and riveted by hand by a gang of men who 
pass them over to a second gang which rivets 
the lengths together into sections of such 
length as to be convenient for handling and 
transportation. They then go to a vat, where 
they are immersed in a mixture of hot coal 
tar and asphaltum, about one part of. the 
former to six of the latter. All the joints 
are tapering, so that the small end of one will 
enter the large end of the other, and the se 
tions are usually put together by simply 
jamming the ends together and then heating 
the joint sufficiently to melt the coal tar and 
asphaltum so that it runs together and makes 
a joint from which there is seldom any 
trouble, such a pipe having given good satis 
faction carrying 100 pounds water pressur 
buried underground for twenty years. Thi 
pipe is made in large quantities and is used 
mainly for mining operations. 

This pipe can be furnished at 9 cents per 
pound, and at this price is much cheaper 
than cast pipe at 3 cents, because it weighs 
only } to } as much, and, besides, costs less for 
transportation and in putting together when 
it is to be used. 

Here, as in several other places in the city, 
they run their engine condensing by what 
may be called a surface condenser, the con 
densing water being delivered by the air 
pump to a series of shallow open troug)is 
arranged about an open square in 
above another, the water passin 
first into the upper tiers at a temperature o! 
125°, and flowing downwards from one 
trough to another until at the lower 
is at a temperature of about 85°, there beiny 
a loss of 8 to 11 per cent. of water by leak 
age and evaporation, chiefly the latter—eva) 
oration, in fact, being the main cause of the 
cooling, as shown by the rise in the termin:! 
temperature during humid weather, 
evaporation does not 
At the 

PELTON WATER WHEEL WORKS 


tiers 
one 


ones it 


when 
take place so rapidly 


I saw nothing so remarkable as the whee! 
itself, which, up to date, is undoubtedly by 
far the simplest, cheapest and lightest ap 
paratus for obtaining power yet devised 
where the character of the water fall makes 
its use admissible, it being well adapted for 
comparatively high heads only. 

It is nothing more than a plain wheel with 
arms and a rim, to which are bolted or 
riveted a large number of cups or bucket: 
formed much like those pressed out of sheet 
steel, and employed in grist-mills for convey 
ing grain. Water from a nozzle strikes thes: 
buckets and drives the wheel, and that is al! 
there is to it, except in some cases wher 
a governor is necessary. The buckets ar 
usually cast of bronze, and at the time they 
were making a wheel in which these wer 
riveted to a steel disk resembling a circulai 
saw, the buckets being riveted into th 
gullets between the teeth, and thus sup 
ported by solid metal. This was a whee! 
about 4 feet in diameter, and intended t 
work under a high head. We shall prob 
ably soon publish illustrations of some of 














Or 
th 
re! 
mit 
mie 


mi 
wl 
cel 
fro 
shi 
tal 
thi 
su 


ha 
art 
an 
he 
pa 
wi 
of 
wl 
est 
su 
be 


dis 
be 


fe 


th 





























JUNE 23, 1892] 


AMERICAN 





MACHINIST 


5 








these wheels, by which a surprisingly high 
efliciency is obtained. At the shop of 
CAHILL & HALL 

the chief thing of interest seen was an ele- 
yator Which they call a hydro-steam elevator, 
because, like the hydraulic elevators, it is 
worked by a water cylinder and piston placed 
either directly under the cage and attached 
to it, or at one side, and attached by wire 
Pressure is put onto the water by 
admitting steam to a receiver, this steam 
coming into direct contact with the surface 
of the water, and forcing it out as the ele- 
vator ascends, a very peculiar and interesting 
valve being used, by which the motion of the 
elevator is under remarkably good control. 
We shall, I hope, soon publish engravings 
of this. 

Intimately connected with the shops of 
San Francisco is the hardware and machin- 
ists’ supply store of the 

DUNHAM, CARRIGAN & HAYDEN CO. 
Owing to the peculiarly isolated position of 
the industries here, to which I have before 
referred, it is necessary for such an establish- 
ment to carry in stock much that no eastern 
merchant in a similar line would think of 
carrying, simply because the latter is, as one 
may say, at the door of the manufactories 
where his goods are produced, and upon re- 
ceiving an order can have the goods shipped 
from the factory direct to their destination at 
short notice. Not so here, where the dis- 
tance to the factory is in most cases two or 
three thousand miles, and a month is con- 
So in this 
store immense stocks of goods are kept on 
hand, and in this stock are found many 
articles not usually seen in stores of this kind, 
unong which I may mention 
headlights, which are sold to mining com 
panies chiefly. 
would have to be visited in any other section 


ropes. 


sumed in getting goods by rail. 


locomotive 
Ordinarily, about ten stores 


of the country to see the same lines of goods. 
The building stands upon the made ground, 
which supports most of the city’s wholesale 
establishments, the cellar being formed of 
superimposed layers of red wood covered 
with tar, asphalt and cement, pains having 
been taken to make this water-tight for some 
distance up the sides because the floor is 
below the level of high tide. 

The building runs through from Beale to 
floor area equal to 175 
feet syuare, three stories high, and this, be- 
sides a warehouse, is packed full of goods, 
which are admirably divided and classified 


Main street, has a 


for the expeditious transaction of business. 
Teams can drive directly into the cellar, and 
can there reach the elevators, of which there 
are six delivering goods to or from any floor. 

The power for these elevators—which are 
hydraulic—is furnished by an Otto gas en- 
vine, Which, using gas at $1.75 per thousand 
feet, pumps water into a tank placed at a 
height of 75 feet, this water being used in 
the elevators, returned to the pump, and 
again used, It costs about $35 a month to 
run them thus with the gas engine, while it 
would cost something more than twice as 
much to dispense with the engine and run 
them with water direct from the water com 


P ny. 





My impression of Californian and other 
far western mechanics and engineers is a 
very favorable indeed. They are a 
whole-souled, generous-minded lot of men, 
know their business and 
what others have done and are doing, as well 


one 


who appreciate 
as their own achievements; one of the most 
pleasant features of my trip being the hearty 
welcome and recognition accorded me, not 
alone as a member of the A. 8. M. E., but 
particularly as one connected with a journal 
which is well known and appreciated in every 
shop I visited. 

Though accustomed to a similar reception 
in the shops of the eastern and central parts of 
the country, there was a certain feeling of sur- 
prise at its manifestation so far away from 
iome, though, of course, I know there should 

ot have been, for the AMERICAN MACHINIST 
known and has friends wherever machin 

y is made or used. 

I speak of this not in a boastful spirit, but 

ierely as illustrative of the fact that the 
alifornia mechanics, though physically iso- 


lated somewhat from the great body of the 
mechanics of the country, are not so in 
spirit, but are much interested in what is 
being thought and done by their fellow me 
chanics in other parts of the world, 

F. J. M. 
———— <> —____—_- 


Low-water Alarm. 


We illustrate herewith a new low water 
alarm, which, among other points, is re- 
markable for its very small size, being 3 
diameter outside and 6” long. 

Referring to the sectional view, it is seen 
that there are two tubes which pass down 
into the boiler, the larger and longer of 
these being always below the water level, 
as shown, while the smaller one reaches to 
the lowest point to which it is desired to 
have the water level fall. 

The lower extremities of the two pipes 
being covered by water, the cooling of the | 
cylinder of the alarm will cause the steam 
to condense within it, and it will be filled 
with water which will raise the float and 
keep the whistle valve closed. But upon 
the smaller and shorter tube being uncov- 
ered by the fall of the water, steam enters 
this and passes up to the top of the cylin 
der, the water passes out the larger tube to 
the level of that in the boiler, and the float, 
by falling, opens the whistle valve. 

The floats are now made of glass which is 
tempered to stand the variations of tempera- 
ture, and sealed at the top by a screw cap, 
these glass floats having been found far! 
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LOW-WATER ALARM, 


superior to any other which could be ob- 
tained. 

It will be noticed that the cap screws off 
the top of the cylinder, and when this is 
removed all the working parts come out 
with it, so that they may easily be inspected 
or repaired, the plug cock below shutting 
off communication with the boiler. 
opening is required in the boiler, and that a 
small one. 


alarm, which in this form may be attached 
to the side of a boiler by a short elbow or 
bent pipe tapped into the boiler at the 
lowest water level. It is made either in 
iron or finished brass, its small size making 
it suitable for small marine or other boilers, 
as well as for larger ones. The manufact 
ureis are the Ashley Engineering Co., 136 
Liberty street, New York City. 
la 

A trolley wire recently broke on a Brook 

lyn electric road and instantly killed a horse 





that stepped on it. 


But one | 


At the right is an outside view of the| 





Rotary Tool Holder. 


The accompanying illustration is of a 
rotary tool holder designed to take the place 
of the ordinary tool-post for work requiring 
the use of a number of tools in succession. 

The engraving shows clearly how the tools 
are held in the head, which has a shank or 
stem which is fitted to the block, the wrench 





Rotary Toot Ho.peEr. 


at the right clamping the head firmly. The 
holding of the tool in position does not de- 
pend solely upon this clamp, however, as 
there are upon the right-hand side of the 
head four projections corresponding to the 
four radial slots in which the tools are placed. 
Through each of these projections there is 
tapped a set-screw, which, when the tool is 
in position for cutting, rests upon a steel bar, 


which is fastened to the block, and thus 











tool from moving, 
By adjusting 


effectually prevents the 
/even under the heaviest cuts. 
any one of these set-screws, the correspond 
ing tool is raised or lowered, and thus there 
is an independent vertical adjustment for 
each tool, and each tool as it Comes around 
is returned to exactly the same position to 
The 
steel bar, upon which the set screws rest, is 
hinged to the block in such a way that it is 
automatically swung out of the way when 


which it has been previously adjusted. 


| the head is revolved, to bring a new tool into 
position, or it may be pushed out of the 


| way by pressing upon the plunger, the head 
of which is seen in front of the block. 
Provision is made for removing the head 
| from the block very readily, where it is de- 
sired to grind any tool without disturbing its 


adjustment, as in the case of a thread or 
| forming tool. 
| The change from one tool to another is 
made very quickly, and, of course, tools can 
be removed, replaced or changed in the head 


The manufacturer of the device, Mr. I. P. 
Richards, of Providence, R. I., 
pieces of steel for tools, which are 


uses. short 
milled 
into shape for cutting at either end, these, 
The head 
by any thickness desired. It 


When worn out, being scrapped. 
takes steel 1 
is readily seen that this tool would be very 
convenient in many kinds of work, either 
turning, boring or threading. 

* lili 
Affairs,in Glasgow. 


We recently had the™pleasure of receiving 
a call from Mr. Peter Burt, a 
engineer of Glasgow, who is connected with 


mechanical 


some manufacturing establishments there, 
and is interested particularly in the manu- 
facture of a compound gas engine. 

Along with his other duties as engineer 
and proprietor of shops, Mr. Burt finds time 
to devote to public matters concerning the 
welfare of the city in which he lives, and is 
evidently imbued with the highest order of 
public spirit. He is a member of the County 
Council of Glasgow, and has had the honor 
of doing much to make of it the model city 
in many respects. 
ers will remember, the city controls all pub- 


In Glasgow, as our read- 
lic functions which, in their nature, are 
monopolistic, owning and operating not only 
and electric lighting works, 
water-works, etc., but its street railway lines 


its own gas 
or tramways, as they call them there, as 
well. 
the municipality, however, but are owned 


These latter are not: now operated by 


by it, and the lease under which a private 
corporation has been operating them being 
about to expire, public sentiment has been 
found to be largely in favor of the munici- 
pality operating as well as owning them, 
one of Mr. Burt’s errands in this country 
being to observe the working of motors used 
lines, with a view to the 
best selection for the city. 

the reforms which have 
been brought about by the-County Council, 


here on street car 


Among other 
is the establishment of lodging houses in 
quarters of the city which had previously 
been given over to the most disreputable 
buildings, occupied by the most dangerous 
as well as by the poorest of the people. In 
these lodging houses men get accommoda 
tions in the way of good beds, a bath, the 
use of reading rooms, ete., all clean and in 
good order, every way tit for human beings 
to occupy, for about nine cents per night, 
and in the buildings for women the charge 
Notwith 
standing these very low rates, the return to 


is about seven cents per night. 


the city upon the investment is about five 
the return 
in the very much improved 
sanitary and moral 


view, as Well as in 


per cent, per annum, besides 


which it) gets 
condition in a point of 
the increased valuation 
for taxation Caused by the rise in land values 
resulting from the improvements. 

As a manufacturer and citizen, Mr, Burt 
is also interested in the subject of taxation, 
and points out some interesting differences 
between the system there and here, Taxes 


there, for instance, are levied upon. rent 
actually paid, the tenant paying about one- 
half of this, and the landlord the other half. 
Real estate which is not in use or not rented 
valuable 
land which 


may be in the vicinity of a manufacturer’s 


pays no tax whatever, and thus 


building sites or other vacant 
place, so that they are greatly increased in 
actual value by his business, nevertheless 
escape paying rates entirely, while the manu 
facturer is made to pay, if he be a tenant, 
as he usually is in that country, an increased 
tax levied upon an increased rent caused by 
this rise in values. We have before pointed 
out the injustice often done in this country 
by assessing vacant lots near manufacturing 
establishments at a nominal valuation, while 
the establishment of the manufacturer, in- 
cluding his land, buildings, machinery and 
stock, are taxed to the utmost. It seems they 
have it worse in Scotland, but Mr. 
Burt looks for improvement there in that re 


even 


spect, especially as the lines between the land- 
the tenant 


clearly drawn than here, and the mere fact of 


lord and classes are much more 


being a landlord there is sufficient to cause a 


man to be looked upon as more or less of 





as readily as in the ordinary tool-post, 


an incubus upon industry and business, 
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Would Restrict the Use of the Term 
Inventor, 
Editor American Machinist : 
In an editorial article entitled ‘‘ Some Per 


petual Motion Schemes,” in the AMERICAN 
Macuinist of May 19th, occurs the words : 
had 


cably an old-fashioned chain pump, 


‘* Another inventor What was practi 
” etc. 
Taking this asa text, it would seem as if 
there was an urgent demand for some word 
in the English to 


class of persons who produce new and useful 


language designate that 
devices, and obtain patents for them. 

There was a time when the word ‘‘ knave” 
meant a boy, a young man, and later, a ser- 
It 


also atime when the word ‘* inventor ”’ 


vant. now means a rogue. There was 
meant 
a person who produced a valuable improve 
ment. It 


editor of 


has to mean (and the 
the AMERICAN MACHINIST is one 
for any crack 
brained individual who pretends to have ac- 


how come 


authority this statement) 
complished the impossible, or who makes 
that conglomeration of devices that one writer 
has aptly termed ‘‘a mechanical cane-brake.” 

I, myself, make some pretensions to having 
made a few new devices, and to having ob 
tained more than one patent, but Lam going 
to strenuously object to being called an in- 
ventor, if the word has the meaning given 
to it in the In fact, I 
would rather not be called an inventor at all, 


article referred to. 
but simply a mechanic, or, if you please, a 
draftsman. 

Any person with much experience in the 
mechanical field knows that there are thou 
sands of persons called by themselves and 
others inventors, whose sole claim to that 
title is the production of a mechanical com 
bination that is not only crude in the ex 
treme, but totally void of any novelty or 
usefulness. Of the of 
devised by self-styled inventors, 
reach the Patent Office. Of 
that do get there, about 15,000 are 
year refused patents for the want of 
novelty, and of those that do become patents, 
many that by an exceedingly 
narrow margin, while the majority are utterly 
worthless, as far as any practical usefulness 
is concerned. 


countless numbers 
schemes 
many never 
those 
every 


obtain end 


It should not be assumed that I am opposed 
to the development of new devices, and the 
obtaining of patents therefor. 
tions are proof to the contrary. 


My own ac 
What Tam 
opposed to is the putting of visionary, non- 
mechanical schemers in the same Class with 
those who make new improvements, after 
having had considerable mechanical training. 
Perhaps some persons will ask, ‘* What 
are you going to do about it?” T must con- 
fess that I do not know, unless I can induce 
some one to coin a new word that will mean 
an inventor who has had a practical training, 
or else get the AMERICAN MACHINIST and 
the practical men of the country to make a 
stand against calling perpetual motion schem- 
ers, inventors, C. L. REDFIELD. 
Black Lines on White Ground, 
Editor American Machinist : 

We note in your valued paper of June 2, 
on page 9, that you inform H. J., in Chicago, 
that you did not know of any black process. 
We have an excellent black process, and one 
that is extremely simple—our Nigorsine proc- 
It is described in herewith pamphlet 
on photo-printing, and we inclose a sample. 
We would also correct that 
none except the blue process is used to any 


ess, 
your statement 


large extent, as we are selling a great quan 
tity of the Nigrosine paper, and other houses 
also have black processes, and are selling 
such material. 
KEUFFEL & Esser Co 
Cutting Bevel Gears, 
Editor American Machinist: 

In Mr. Walter Gribben’s article some time 
ago on bevel gears cut with spur gear cut- 
ters, [am unable to see how he gets a tooth 
of the right width or thickness ; probably I 

the 
about 


have misunderstood article, and would 
like to be set right it. 
he sets the cutter over or by the center a 


He says first 


distance equal to one-half the thickness of 





the tooth at the pitch line, then, after cutting 
«sce around, he sets it the same distance the 
other side of the center; now this, it seems to 
me, would cut away the whole of the tooth, 
but he says also he makes a half move with 
the index, so that, as I see it, he can only 
get teeth on the gear just half their proper 
show me where I 

MACHINIST. 


thickness. Can you am 


wrong? 
Editor American Machinist : 
The letter of ‘‘ Machinist” having been 
referred to me, I will endeavor to make the 
matter clear to bim, as well as to any others 
who may have misunderstood the method of 
Fig. 1 is a view of the 
the 
of the bed, in the position for cutting the 


setting the machine. 
blank and cutter, as seen from tail end 
first time around, except that the work has 
been dropped down away from the cutter, to 
avoid confusion of lines. After cutting once 
around, the cutter is shifted to the other 
side of center, as per dotted lines, and then 
the work is given a ‘‘half move,” which 
brings the cutter and work in the relative 
If ‘* Machinist” 


whole 


positions shown in Fig. 2. 
will stop to consider that a move on 
the index gives a movement of the work 
equal to a tooth and a space, he will readily 
sce that a Aalf move of index will give a 
movement of the work equal to the thick- 
ness of the tooth at the pitch line, or, in 
other words, will cause the teeth to move to 
the occupied by the 
spaces. Therefore, if, after cutting around 


positions previously 








erwan M “ 
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description of deflector plates should com- 
mend itself to all American roads, although 
it is possible that the fire door used in con- 
nection with it has much to do with its satis- 
factory operation. My observations and in- 
formation was chiefly from Glasgow and 
Edinburgh; I 
all. I inquired as to the sizes of cylinders, 
the number of cars they could haul of the 


was not south of London at 


different styles, the number of passengers, 
the usual custom when they had heavy trains, 
ete., and the impression received was that it 
was commo) to attach two locomotives to a 
train, and when an extra heavy train was 
seen with two engines it was natural to infer 
that the two engines were necessary. We 
are told that the story of William Tell and a 
number of others are myths and only useful 
for the purpose of amusing innocent child- 
It is the custom in England not to 
the 
on 


hood, 
give any checks for baggage; to leave 
key of your room at a hotel in 
the same floor where any one can take it with- 
out question, and every one appears honest, 
The following 


a room 


as there are very few losses. 
incident would appear to confirm the impres- 
sion that the English people are truthful toa 
fault: At a junction of a coaching and rail 
road line the waiter hotel mentioned 
some dish that was not understood by the 


at a 


guests, and a lady inquired, ‘‘ What is it, is 
it chicken?” 
Truthfulness 


1» 


He replied, ‘‘No, it is hen! 
this would 
found in America, and would indicate that 


as rare as not be 





anything they said could be relied on; but 


Currina BEVEL GEARS. 


once, the cutter is moved sideways as much 


as the thickness of a tooth, and the work is | 


the 
tooth, the cutter must necessarily fall into 


also rotated as much as thickness of a 
the old cut again, only with its other edge on 
the will that this 


method of setting the machine is also appli 


center, I] repeat here 
cable where bevel gear cutters are used, if 
we know the thickness of cutter on the pitch 


line. LThave shown only one space cut, but 


it will be understood that all the spaces are to 


be cut with the cutter in one position before 
shifting to the other. WALTER GRIBBEN. 


Breaking Piston Rods and Cylinders 
English and American Locomotives, 
Editor American Machinist : 

Since writing you some time since in rela 
tion to 
others have come under my observation, both 





piston rods breaking a number of 


screwed and keyed, iron and steel, and in all 
cases except the locomotive the cylinder has 
beenruined. It seems from this that the usual 
practice in 
very faulty, as the breaking of a cylinder 
means a long delay and a large bill for re- 
pairs, both of which might be avoided by 
making the cylinder head and bolts weak, 
sufficiently so as to break before an undue 
strain was brought on the cylinder. 


building stationary engines is 


I was much interested in the instructive 
article by Mr. W. H. Booth in your issue of 
May 26th, and from it can be seen how little 
one can gather from observation and such 
scraps as can be picked up from questioning 


those who ought to know. The excellent 


here comes Mr. Booth, who says that the 
stories those engineers told were as much of 
amyth as that of William Tell. 

It was fresh in memory, the locomotive 
jthat the Pennsylvania road imported from 
| England to pull one of its fast express trains, 
and which had to have help to start, though 
as this was a compound it could hardly be 
called a fair test of the types of the two coun 
tries. 

Mr. Booth says that ‘cylinder area X steam 
pressure has an equ. significance the world 


over.” If he will change that to piston dis 
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Annealing Steel in Bars, 
Editor American Machinist : 

In my article of April 7th, ‘‘ Annealing 
Steel,” I made an error in stating that but 
one steel-making concern annealed stee| jy 
bars, and that they did so in but one brand, 

Mr. 8S. W. Goodyear now directs my at 
tention to this error, for which I gladly and 
heartily apologize to you and to the rea 
of the AMERICAN MACHINIST. 

In relation tothe remainder of Mr. G 
year’s answer, I only ask that those of your 
interested will com 
pare carefully what I said in April 7th with 
what the critic says in June 9th, and decid 
for themselves which is right. I have noth 
ing further now to say onthe subject. If 
these readers get at the truth, whether it 
emanates from Mr. G., myself or others, | 
A.D. Pent: 


rs 


rd 


Hf 


readers who may be 


am content. 


The Treatment of Steel. 
Kavtor American Machinist : 

In your issue of March 10th Mr. Knight 
quotes a saying of mine in a former leticr 
about vague ideas among mechanics on [hy 
treatment of steel. 

Mr. Knight says, ‘‘ I do not know of any 
thing necessary for working steel but knowl. 
edge and expericnce, coupled with the proper 
equipment and articles.” I do not, either 
but intended my remarks to apply to those 
who do not have a complete accurate know! 
edge ; who have not had very much experi 
ence ; who do not have a proper equipment, 

and who do have difficult 


to do, 


kinds of work 
I think there are a great many 
vague ideas among such people, and I do 
not think Mr. Knight will disagree with 
me about that. If L only had a complete 
knowledge of anything, I think I should 
be quite happy, but it has been my expe- 
rience to find that when I got to a point 
Where I thought I kuew all 
thing, I was in a rather dangerous posi 
Now the 
everything else, is quite simple, if you 


about a 


tion. treatment of steel, lik 


do not go too deep. I have seen a car 


hig 
Hs 


penter measure a stick of timber, in 
customary way, and if I should ask him 


afterward how long he found it, he 


would to tell me its exact 


length in even inches. 


not hesitate 
Now perhaps my 
idea of exact, and his, may differ, for 
perhaps IL have found that I could not 
measure a piece 30 feet in length accu 
rately with a two-foot wooden rule by 
laying one end about flush with one cnil 


of stick to be measured, and drawing 
a lead pencil mark about £" in width at 
about the other end of rule, and theu 


starting again to measure from about this 
pencil mark, and so on. Now if I 
him I will tind that he knows the length 
the stick 


corner 
near enough for his purpo 
but that he has got a vague idea of its exact 
length, and so if for my purpose I want 
a measurement Considerably nearer its exact 
length, I difficult 
thing to do than he had 

Returning to steel, if I have 10,000 dill 
cult pieces to make and temper, where t! 


have got a much more 


work they are to do is very severe, and 
Where the very best steel is required, and 


| this steel to be treaicd in the very best mu: 


placement X steam pressure I will agree with | 


him, and cordially commend it to C, O. Sine. 

From this it will be seen why a pair of cylin 

ders of equal area and stroke are of greater 

power with from 66" to 72 

those of 78" to 98”. 

The Baltimore & Ohio have engines with 
wheels, but 


wheels than with 


78 
24”. 


had suflicient tractive force would, in a meas- 


they have cylinders 20°x 
The large single pair of wheels if they 


ure, compensate for reduced piston displace 
ment, especially if the whecls were like two 
pair recently re-turned in a local shop where 
the different ones varied over %” in a diam- 
eter of five feet. 

Allow me to thank Mr. Booth for his kind 
ness in correcting some misconceptions, and 
in return I will say that the New York & 
New Haven road had brick arches 
23 years ago, when the writer ‘‘fired” there, 
and they had been in use along time then. 
They were considered indispensable to pre 


| vent ‘‘capping” the flues. W. E. CRANE. 


in use 


ner possible, and where [ want them al! 
strictly uniform, then there are chances t 
to 


those who do not know all about the matte: 


vague ideas manifest themselves fro 


and there is alsoa good chance for a pat 
who thinks he knows all about it to get into 
an uncomfortable position. 

The steel maker may show you the ends 
of broken bars of steel, showing you thi 
grain of the steel in its natural soft stat 
then show you the much finer grain when 
has been properly hardened, and then sho. 
you the coarse grain of a piece that has be 
“burnt.” There is a great difference to 
seen between one that is properly harden 
und the piece that he calls ‘‘ burnt,” b 
when you want the best results, you requir 
a much closer limit, for there are plenty ot 
stages between these two where the steel is 
not at its best, although it may not be at its 
worst. 

It may be you want to make a tool tl 
will require expensive machine work, ani 
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ited in the best manner. 


he tt 


the blank is forged it will be better than if 


cut direct from a bar of the right size, 
though your friend has had as much ex- 
perience as you have, and thinks he knows 


ys much about it, and he tells you it will be 
that 
te octagon steel, unannealed, cut 
is all, 


no better; 
from 
Perhaps you think 


favo 
a bar, and that 


your friend has a vague idea, and perhaps 
he thinks the same of you. But you have} 
your way and have the blank forged of your 
choice of steel. After doing your machine 
work on it, and hardening it, you hear a} 
little report and find the tool has cracked 

You commence to inquire about the cause, 


and you will find vague ideas enough to 
satis Your first adviser siys he ‘told 
you so,” and that if you had followed his 
An 


says the trouble was caused by the 


fv vou, 


advice you would hay: had no trouble. 


other 


man Who hardened the piece ; that he over | the 

heat«d it. Another says the piece was hurried | section of a ball reamer that worked in just 
? : ; , 

too much in heating, and so was not heated} about this way. 


uniformly, and in so doing 


strains caused in the piece, 


hardened, caused it to break. 


, ° | . . : 
the trouble was in the cooling ; that it was| trouble lay in the blank of steel, and that it 
cooled too quickly and left in’ the water too | was put there in the forging; that if 


long, and that is just it. 
fire was dirty ; 
that 
sulphur in it, 


there Was 
which is damag 
ing to steel, and 
that the 

blast was 
the 

which caused the 
be 


wind 
too 
near work, 
carbon to 
burned from the 
Another 
whole 


stecl 
the 
trouble 


Says 
Was 
the 


piece 


caused by 
the 

was held in cool- 
that 


was 


wily 


such a 
tilled 


water, 


ing; 
hole 
with 
which instantly 


flew into steam 


at a very high 


pressure, and 


that you think will require the steel to | 
You think if 


you need a piece of his| 


there were bad | coming off that was a puzzle to people. 1 
which, when | want to add anotber idea, vague or not, to 
Another says | the list | have mentioned. 


Another says the! piece had been properly forged it would 


a 
LT ip pe 
it 
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breath upon it, and then you hear that little 
report just the same as before, and you see 


that crack just the same as before, and then 


you stir the air around you with the earnest 


ness of your speech, and try to realize that 
there are no vague ideas in the business. 
I have seen just such a case, but not only 


would learn to be a little more careful about 


the quality of steel they put out. It seems 
to be the opinion of a great many, if a piece 
of steel will harden at about the heat they 


think it should, that it is all right. There | 
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TREATMENT OF STREL. 


the second time, but four or five times, with 


same result each time, In Fig. 1 I show a 


The teeth had a way of 


I believe the real 





SKE P 


are other important features about steel, 
for its strength and elasticity may, or may 
not, accompany its 

—— hardness. 
=a For some tools, the 
wa)? greatest hardness coup 
led with the greatest 


strength and _ elasticity 
is needed, and so why 
test 
and elasticity as 


not the strength 
well | 
hardness? = | 
Fig. 2 the 


| 
and 


as the 
show in 
shape size of a} 
test piece T have used 
this 
the lowest heat. it 


AGE 6. 
for purpose, | 
will 


break it with a spring 


harden this piece at 
harden all over, and 
I hold the end in a chuck 
on Jathe as far as dotted line, and use a tool 


balance. small 
set right, to determine the amount the piece 
will spring before breaking, attaching the 
balance just flush with the large end of piece. 
In this way I am able to know how one 
grade of steel will compare with another in 
three ways elastic 


hardness, strength and 








i 














that is enough 


to break any 
thine: for, 
“don't you re- 


member about 
that boiler explo 
sion.” He says 


if you had plug- 


ged that hole 
with fire clay, 
and dipped the 


piece just his way, and had used his patent 
hardening mixture, which won't make 
steam at all, you would have had no trouble. 
Some one else says that the steel was too 
high in temper, and not right in quality, 


and another that the steel was all right. 

You 
you want them, but you think you will try 
these You start 
and think you will adopt all of 


can a great many more ideas if 


ret 


first. to make a 


some of 


new one, 


these ideas that do not conflict. You think 
the steeLand the forging were all right, so 
you get another blank just the same. You 
clean out your fire for hardening, and 
feel sure you will have a clean fire this time. 
You put on plenty of charcoal, so you are 


sure the wind blast will not burn the carbon 


out, but, if anything, you will burn some in. 
You blow the fire up well before putting in 


your work. You have cleaned out your 
lempering barrel carefully, and filled it with 
the patent fluid that you were advised to use 
You heat the piece slowly, and feel sure you 
have it well heated, and just the proper heat for 
hardening. You have bad that hole plugged 
With fire clay, as you were advised to do by 


tl ity Who knew all about it, and you 
he piece in just the scientific way that 
vised you to. You take the piece from 
Vater before it is quite cool, as you were 
down 


d to do, and you lay it very 


afraid to blow 


fully, as 


you are your 
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Rop-BORING 


have been better than if only cut from the | 
bar; but that it was not properly forged for | 
the reason that the man who forged it did | 
understand He let it | 
did 


the steel is all 


not working steel, 


soak” in his fire too much and not 


When 
right the hardening and tempering is quite 


properly hammer it. 


easy, but when it is not all right there is sure 
the work is difficult. There 


who tools 


to be trouble if 


are people insist upon having 
made of unannealed stock, and they are will 
ing to pay the extra expense, S‘eel makers 
furnish steel fairly well refined, but this steel 
can be much improved by more working if 
done properly, or much damaged by improper 
working. Ihave known my father to make 
a broad-axe with an edge about 10° in width 
by welding the steel into an iron head, and 
so refine the steel by working that a man has 


and I 


men who can take the same. steel, and about 


shaved himself with it; know other 
the best they can do is to make a tool that 
For a great many tools it 
is not practical to do forging upon them, so 


will shave soap. 


we have to be contented with the best work 
the steel Steel 
makers are just about human ; 


makers. 
they will 
sometimes sell you bad steel for good money, 


we can get from 


if they think you do not know the difference. 
I think if steel users would adopt more ac 
curate methods of determining the qualities 
that after a while makers 


of steel, steel 
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ity. TI have found that some grades of tool 
steel have not one-third the strength of | 
others. 


My father always said it was not good to 
heat a piece of steel to a red heat in 
light, and then let. it 
that it should be hammered till the heat had 
left it, 
anneal stock, and so I do not think 


sun 
cool without working : 


But we have to do this when we 


annealed 


stock is quite as good as unannealed, although 


if it is annealed properly it is not damaged 
much, But IT know that steel is often an 
nealed in a way that spoils it) for some 
tools, and this is done in the stecl works, 


where they should know better. 

In Fig. 8 I show a rig T made for the pur 
pose of hardening small articles without 
discoloring them, as when heated in contact 
with After 


for annealing 


reading about a 
bright 
marring their brightness, by inclosing the 
filled with 
common illuminating gas to exclude the air, 


air. patent 


scheme rods without 


work in an iron tube, which is 


the whole tube and work being heated toa 
dull red, 


thought I could use the 


and allowed to cool slowly, I 


idea in hardening 
I took a piece of heavy iron pipe, as at A, 
Fig. 3, and welded a plug into one end ; at 
B, to fasten 
the rod 
and head C'to keep the work at one end, so 
I could heat this end and work$ together 


the other end I fitted the cover 


with hook bolts as shown. I used 


| their 


| way that did not look 








without heating the other end of pipe. I 
filled the tube with gas through the plug 
and after heating, 
thrust the cover end into the water, and with 


hole PD, to exclude the air, 


a wrench loosened the nuts below the sur 
face of the water (the nuts being tight upon 
the bolts) which turns the hook bolts out of 
notches, and 
the 


together. | 


the whole inside rigging, 
the 
pieces in this 


including work, into water 


goes 
have hardened 


as though they had 


been heated at all. I did not find it a suc 
cess on any work, for I found there was 
danger of overheating, but I believe there 


is work that this will apply to without trou 
ble A MECHANIC. 
af ro 
Rod-boring Machine. 


We illustrate herewith a machine especial 
ly designed for boring parallel rods for loco 
motives. It has great power and will bore 
both ends of the rod at the same time, thus 
allowing the work to be done in duplicate 
with the greatest degree of uniformity. 

The housings are double-webbed, with the 
cross rail and work-table rigidly secured to 


them. The cross-rail has a width on the face 
of 20 inches, and the boring head saddles 
have bearings on it 26 inches long. Saddles 
are quickly adjusted to position on rail by 


rack 
and pinion oper 
by a T 
their 
relative positions 


means of 


ated 
wrevch ; 


once being deter 
for the 
work to be done, 


mined 
they are firmly 
cla mped in 
place. 

Boring spin 
dles are 38 inches 
in diameter, 
having a vertical 
traverse of 14 
inches and a 
range between 
centers of from 
3 feet to 10 feet. 

soth spindles 
are counterbal- 
anced by a single 
weight in same 
the 
the 
Niles Boring and 
Mills. 
This device per- 


Inanner as 
tool-bars on 


Turning 


mits adjustment 
of the 
without moving 


saddles 


the weight, and 
does not burden 
the saddle or rail 
with additional weight to secure the coun 
terbalance. 

Three available for 
each spindle without change of gears, rang- 


changes of feed are 


ing from 4 inch to 8 inch per revolution of 


spindle. Spindles have rapid hand motion to 
facilitate setting, 
feed. are always 
driven together, but the feed is independent 


and are provided also with 


slow hand The spindles 


for each, 


The machine is designed for boring diam- 


cters ranging from 3 inches to 7 inches. Cone 
has four steps for 5-inch bolt, and transmits 
motion to the spindles through tangent gear- 
ing, securing great power with extreme stead- 
iness under cut and rendering the machine 
practically noiseless in action, 

Countershaft pulleys are 28 inches in diam- 
eter, for belt 5 inches wide, and should run 
100 revolutions per minute. When operating 


on a diameter of 7 inches, this gives a cut- 
ting speed of 20 feet per minute. 

All parts of the machine have been made 
unusually strong and accurately fitted, with 
The 


use of this tool will reduce to the minimum the 


ample provisions for taking up wear. 


time of boring parallel rods and any other 
similar work, and the finished product will be 
accurate and uniform. Locomotive builders 
and others who have similar work to do will 
find the tool very efficient. The builders are 
the Niles Tool Works, Hamilton, O. 
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Let the Masses Go. 


During a recent visit to Chicago the writer 
took some pains to find out what is being 
done in the way of making provision for 
taking care of the throngs of people that are 
expected to visit the World’s Fair next year 
the result of his investigations not being very 
encouraging. 

True, a good deal is being done in the way 
of increasing the capacity of hotels of vari- 
ous grades, but the well-nigh universally 
dominant idea of it all seems to be to make 
every cent possible during the few months 
the fair will be open; for, to quote the 
words of one, ‘‘We may never get another 
such chance and must make hay while the 
sun shines,”’ 

Landlords are charged with being especial- 
ly greedy, rents having been advanced in 91, 
in anticipation of the fair business, again ad- 
vanced by twice the amount for ’92, while 
there is talk of again doubling the advance 
for 98, one effect of this being that many 
families of moderate means living in Chicago 
have been obliged to move out further, to se- 
cure homes at rentals leaving them some- 
thing with which to pay the butcher and 
baker. 

This increase in rents will, of course, 
have to be added to the doing busi- 
ness and of living in the city during the fair, 
and the prospect is not very encouraging for 
those of moderately short purses who may 
wish to see the exhibition. 

We are not blaming Chicago nor Chicago 
people particularly for this, for it is all in 
strict accord with the manifestations of hu- 
man nature as we see it elsewhere, but never- 
theless it seems to be a regrettable state of 
affairs to say the least, for it seems to make 
no provision for the masses of the people 
who would probably be most benefited by 
visiting the exhibition, and who, by their 
payment of gate money, would do most to 
make it a financial success. 

If the cost of staying in Chicago for a week 
or so next summer is placed at a higher fig- 
ure than will allow of the average citizen 
going there for that length of time, taking 
his family, or at least his wife, and enjoying 
himself, not. only the average citizen and 
his wife, but the financial interests of the 
fairas well will suffer, and it would seem as 
though it might be possible for somebody 
connected with the fair and interested in its 
success to organize a system by which people 
of moderate means, and even poor people, 
could live in accordance with their modest 
ideas of comfort at a cost within their reach 
while seeing what is there to be seen and 
paying the gate money upon which the fair 
depends for its financial success. 

And it can be depended upon that if things 
are so arranged that these people cannot do 
this, thousands of them will be kept away 
because the newspaper correspondents can 
be depended upon to make it known if 
people being charged the highest 
prices for everything and given no oppor- 
tunity to keep expenses within a moderate 
amount, 

The Board of Lady Managers are, 
derstand, 


cost of 


are 


we un- 
arranging to do something of the 
kind we suggest, by providing dormitories in 
which women only furnished 
rooms during the exhibition at very low 


are to be 


prices, 

Now if 
to be 
would, 
for all concerned. 
only for the 
men, 
able 


something similar to this were 
done for and for families it 
it seems to us, be a very good thing 
We are speaking not 
work 
should be 


men 


vast body of mechanics, 
farmers, and others who 
to attend the show, and whose means 
limited, but also for the fair itself as 
well, for its success depends upon a continu 


are 


ous and large attendance. 

A narrow view of the matter would be to 
think of those residents of Chicago who have 
pledged money for the fair in expectation of 
getting it back from visitors, but it is alto- 
gether likely that even these men would 
make more if such a plan as we suggest 
were carried out, for nobody would be kept 
away by it, while thousands would be enabled 


to visit the city who will otherwise simply 





Machinists’ Supplies and Iron. 


have to stay at home. 


Strain.” 


A correspondent of the Engineering Nevrs, 
by writing to that journal to propose a new 
definition of the word ‘‘stress,” as used in 
engineering science, gives the editor a 
chance to express his views on the use of 
the terms ‘‘stress” and ‘‘strain,” which he 
does in one of the most vigorous, conclusive, 
and altogether admirable articles we have 
read for some time. 

In this article the use of the word ‘‘strain” 
to express deformation or distortion of a 
body is severely condemned, and conclusive- 
ly shown to be directly contrary to the anal- 
ogies and derivation of this and similar 
words in many languages having their roots 
in the Aryan tongue. 

It is shown, we think, conclusively, why 
it is so difficult to get students and others 
encountering this use of the term for the first 
time to sense its meaning in that connection, 
the ordinary meaning of the term being not 
a distortion, but an applied force resisted by 
an equal force, the two producing a condi- 
tion of equilibrium. 

Our contemporury says, ‘‘The roots ‘st’ 
and ‘str’ are among the most prolific and de- 
terminate of all the ancient roots of the 
Aryan tongue. The root ‘st’ has always, in 
all European languages, the sense of stabili- 
ty, or rest, or inertness, which is expressed 
five timesover in the sentence : ‘Ile stupid- 
ly stopped and stood stock still!’ ” 

The use of this root is so firmly fixed in 
the mind as expressive of the opposite of 
movement, change or distortion, that it is 
not believed that-its use in the latter sense, 
for which Rankine seems chiefly responsi- 
ble, can ever be made to seem natural or 
right, for the original meaning has been ‘‘bred 
in the bone of European races for thousands 
of years.” 

Our contemporary then shows how much 
more natural it is and how much clearer the 
matter becomes when ‘‘ strain” is used to 
signify the applied force, ‘‘stress’ the inter- 
nal resistance to that force, and ‘‘distortion ” 
to signify the deforming effect of the equal 


and opposite “stress” and “strain,” and 
says : 
“If our scientific men, who are so over. 


ready to ccin pew words and meanings of 
words now-a-days, would first make sure that 
they understand and have exhausted the 
resources of the living tongue, they would 
coin fewer words, and yet greatly add to 
the clearness of their writings or teaching. 
It is hard enough for the human mind to 
grasp new thoughts. Do not make it hard- 
er by needlessly demanding that new words 
shall be learned to express those thoughts, 
especially when those words do viol: nce to 
the very genius of the language, and of all 
languages,” 

In all of this we heartily concur, and it 
seems tous that it is not yet too late to re- 
turn to the proper use of the terms in ques- 
tion. 

Usage will govern these matters, and if 
there could be anything like a general agree- 
ment to use the terms in their original and 
proper sense, dictionary makers and text- 
book makers would have to be governed by 
that usage. 

ee 

We have learned not to trust the ordinary 
newspaper report concerning the action of 
trades unions and their representatives, be- 
cause we have found them in so many in- 
stances to be utterly unreliable and misrepre- 
senting. 
to say that the reported action of the typo- 
graphical unions in objecting to the printing 
of the return cards on stamped envelopes by 
the government, simply because they think 
the printing offices in the various parts of 
the country should have this work thrown 
in their and foolish. 
‘These cards are at present printed at the 
same time and by the machine as 
prints the stamp, and, in fact, makes the 
envelope, all the work being done simul- 
taneously and at a small compared 
with what it would be if the envelopes had 
to be run through a press afterward for the 
return cards, 


But with this reservation we wish 


way, is reactionary 


same 


cost 


special purpose of printing the 





The work is admirably done at present, and!in pure 








at a considerable saving over any other 
method. It is not creditable to the inte}jj 
gence of any body of men to demand that 4 
return shall be made to primitive methocis 
in every way inferior, because somebody's 
personal interests seem to demand it, es; 
cially when the return would be of very 
doubtful benefit to any one. Such a spiri 
that of opposition to the use of machinery 
and improved methods for facilitating work, 
belongs to bygone days, and those who 
hibit it lay themselves open to | 
charge of narrow-mindedness. 
ae 

There are some things that give a mechani, 
‘‘that tired feeling,” and among these on 
of the greatest is the fact that, every time 4 
machine of any kind that has not heretof: 
been connected by a belt with a shaft driven 
by an electric motor is so connected and so 
driven, we must have a new account in det 
of this latest ‘‘ victory of electricity,” and 
told over again how it has once more su 
planted the steam engine, the very sam 
article often going to say that the dynam 
are driven by ‘‘ horizontal compound boile: 
and engines.”” How long will it be, we wo: 
der, before the ordinary newspaper man wil! 
come to understand that dynamos generat 
no power, that electrical apparatus is simp) 
a means of transforming and transmittin: 
energy developed by some other prim: 
mover, usually an engine? And why must 
we hear all about it every time some farme: 
runs his barn machinery, for grinding feed 
etc., by a motor which derives its energy 
from an engine, and have it heralded as an 
other victory for the electric motor? 


how 
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Our readers are of course familiar, er 
this, with the details of the frightful dis 
aster which has overtaken the people living 
in the Oil Creek Valley, of Pennsylvania—i 
disaster which is paralleled only by thi 
Johnstown disaster, which, while it caused a 
larger loss of life, was more merciful to its 
victims than this of Oil Creek, which added 
the horrors of fire to those of flood. Th 
sympathy—the substantial sympathy, 
of all right-minded persons will go out to 
the afflicted communities, and it is to bi 
hoped that every lesson to be learned from 
the disaster, regarding the necessary precau 
tions to prevent similar ones in the future, 
will be thoroughly learned and heeded. If 
we are to subdue the powers of nature w: 
must assure ourselves, so far as possible, that 
our control of them is complete. 


(jue: OllS amp) 


too- 








SERS. 


Questions of general interest relating to subjects dia 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request ti 
that effect. If questions are enclosed with a business 
communication, they should be written on a@ separats 
sheet. 

















(256) J. Z., New York, writes: I am 
building an engine, with cylinder 14 inches 
diameter, 24 inches stroke. Please give siz 
of steam ports, lap to cut off ath: lf. stroke, 
diameter and weight of fly wheel. A.— 
Steam ports, ;4, inch wide, g inch long; ex 
haust ports, 2 inch wide, ~ inch long; lap 
*, inch. Diameter of fly wheel, 10 inches 
weight, 25 pounds, 


(257) O. D., Montreal, Canada, writes 
Could you inform me if a rotary engine i 
made which will use the steam economically 
And who makes them? .A.—Many rotary 
engines have been designed and made, but 
they have not remained long in use. Thé 
tests made with these engines are few and in 
complete, so that little is known of thei! 
performance and capabilities. 


(258) H. B, Cleveland, Ohio, writes 
Please inform me how to make a tool, which 
is to be used in a slotting machine, hard 
enough for cutting hard steel. We have 
tried every way, but it soon wears the poin! 





off as if ground. A.—You are probably 
not using the right kind of steel for the 
tool ; with suitable steel, hardened by heat 
ing it in a clean fire, preferably of charcoal, 
to the proper heat, and quenched outright 
water, or water in which salt has 
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been dissolved, should give fair results. 
The cutting speed of the tool must be com- 
paratively slow. 


(259) E. M., Holyoke, Mass., writes: Hav- 
ing noticed your answer to Question 170, in 
your issue of April 21, I find your formula to 
be correct, but your solution is wrong. I 


9 9 
nate & 1 = 6. A~You 


have overlooked the fact that the tangent 
A Bin Question 170 is given in feet, and the 
distance A Cis given in inches, consequently 
the length of the tangent (12 feet) must be 
F , : 14 
reduced to inches, which gives us - i x 
+ 1 = 20,787 inches for the diameter of the 
circle, as stated in answer to Question 170. 
Our solution is correct. 


(260) M. L., , Ohio, writes: In pre- 
paring a template for a distance piece for 
channel beams (shown in sketch) for the 
machinist to plane after, I was requested to 
give the degree of the angle, which I found 
to be 100 degrees. In delivering the tem- 











plate I was informed that it was only 10 
degrees. Now may I ask, when an angle of 
10 degrees is desired what will it be ac- 
cording to the foreman’s theory? If you 
will, through your columns, throw light 
upon this subject for me, you will greatly 
oblige. A.—You are correct enough in 
calling the angle, formed by the sides a 0 
and 6 ¢, one of 100 degrees. In machine 
shops misunderstandings frequently happen, 
due to the fact that the heads of planers 
are not graduated beyond 90 degrees, and, 
therefore, to plane an angle of 100 degrees, 
the head must be set to the complement of 
this angle. The complement of an angle 
is what remains after subtracting the angle 
from 90 degrees ; consequently in this case, 
the complement will contain 10 degrees, and 
it is probably this complement to which 
your foreman referred. If the planer head 
had been graduated to 180 degrees (which, 
of course, is not necessary for practical 
work), your foreman would have probably 
set the head to 100 degrees, and there would 
have been no disagreement betweer you. To 
avoid all mistakes, the lines between which 
the angle is measured should always be 
plainly given. 


(261) M. W. R., Plainfield, N. J., writes: 
Let + be the breadth of plate along the curve; 
see sketch ; J the length of plate around the 
curve ; d the thickness of metal plate ; y the 
radius of outside curve, true circle ; z radius 
of outside curve, true circle, to which the 
plate must be bent, so that when released it 
nay spring back to curve of radius y. The 
metal plates are all flat before bending, and 
usually of type metal. Plates vary from 
6x10 inches to 15x20 inches, and the thick- 
Less varies from 4 to & inch; radius varies 
from 5 to 20 inches. Wanted, the value of 
vin terms of 6,2 and d. In lieu of the above, 
if not possible to be given, please state if 
the value of 6and/ have any effect on the 
value of 2; also, if formula involves a con- 
stant for the metal named, which constant 
is unknown. Please state just what effect 
the value of d and y will have respectively 
upon the value of 2, so that with one or two 
experiments the value of the constant can 
be determined. Of course the different 
samples of plates must be assumed to be 
alike in quality of metal, etc., and all the 
unnamed conditions to be the same in all 
A.—The deflection of the plate, and 
consequently the radius 2 will depend on the 
manner of supporting the edges 4% of the 
plate, the manner of loading, and the method 
used for bending it to the curve of the radius 
y. We believe that, under these conditions, 
satisfactory results can be obtained only by 
experiment. The following may serve asa 


cases, 





suide in the experimental investigation : As- 
sume the plate to be straight, and simply 
pported at the edges bb. If now the plate 
loaded at the middle, the deflection is 
ound by the formula, 


, 


: 1 wis 
leflection = = X ; 
aene O aR El 

the plate is uniformly loaded, then, 
5 wis 


deflection = —— cae 
B84 EI 
in which W is the load in pounds; 7 the 
ngth in inches ; # the coefficient of elastic- 
y of the material of the plate ; and J the 


oment of inertia of the cross-section of the 





plate. These equations show that the deflec- 
tions vary directly as the load, directly as 
the cube of the length 7, and inversely as 2 
and /. For a rectangular section of the plate, 
fe. 
12 

and hence its deflection is inversely as its 
breadth }, and inversely as the cube of its 
depth or thickness d. The value of # can 
be determined only by experiment. 


(262) A. D. B., Brooklyn, N. Y., writes: 
Please give me a rule for calculating the size 
and number of coils of helical steel spring 
for safety valves. I find in A. E. Seaton’s 
‘* Manual of Marine Engineering” a formula 
for this, but I cannot make it work. It is 

8 


this: pe Se ids 
c 


the load on spring in pounds, D diameter of 
the spring, @ diameter of the wire and ca 
constant of 8,000 for round steel, and 11,000 
for square steel. Let the area of the valve be 
19.63 square inches, diameter of spring 4 
inches, and steam pressure 60 pounds, we 
8 
then have: 1,177.8 X 4 _ 
11,000 
evidently wrong. Kindly explain. A.—Yon 
have made a mistake in the figures, 
8 3 


ech As le 4/428; the cube root of 
11,000 

.428 is .753, say # inch, which shows that the 
steel will have to be inch square. This is 
correct for some qualities of steel, and for 
others ¢ inch square may answer the purpose. 
It should also be remembered that the di- 
ameter D of the spring is the mean diameter, 
that is, from center to center of the steel, so 
that if $ square steel is used, the outer di- 
ameter of the spring will be 4% inches. The 
formulas which we have been in the habit of 
using, and which give very satisfactory re- 
sults, are: 


in which s denotes 


.8, Which is 


8 
D= / sd - d for round steel (1) 
and 
3 
D= / wxd for square steel. (2) 
4.29 


To find the compression or extension of 
one coil: 
Ea X* (3) 
Cx D4 
in which # denotes the compression or ex- 
tension of one coil in inches, ¢ diameter from 
center to center of steel bar of which the 
spring is made, w the weight applied in 
pounds, D the diameter or side of square of 
the steel bar in sixteenth of an inch, (a con- 
stant, which may be taken as 22 for round 
steal, and 80 for square steel. Apply formu 
la (2) to find the size of the square steel to 
suit the conditions given in your example. 
We have: 


a 
es fie <a 

4.29 
which shows that the steel should be fully 8 
inch square. From 6 to 10 coils are usually 
required for a safety valve spring. 


10.9 sixteenth inch, 


(263) J. B., San Francisco, Cal., writes : 
Please give me a formula for finding the 
breadth 4 and the depth d of the cross sec- 
tion X of a clamp, as shown in the sketch, 
Fig. 1. The distance Z is to be 12 inches in 
one case, and the force acting along the cen- 
ter line a a is 26,000 pounds; in another case 
the distance ZL isto be 30 inches, and the 
stress along the center line a a is to be 52,- 
000 pounds. I wish to make the cross-sec- 
tion either rectangular (solid), or of a rectan 
gular box form, or T form. A.—Let y y bea 
line drawn through the center of gravity of 
the section X, and perpendicular to it. Let 
L be the distance in inches between the 
lines aa and y y, and let W be the force in 
pounds acting along the line a a. This force 
acts with a leverage L, and its effect is meas- 
ured by its moment W xX JL. The force 
along a a produccs tensile stress in all the 
fibers on the left the line y y, and compress 
ive stress in all the fibers on the right of yy; 
these stresses also act with a leverage, and 
their moment is represented by 2 Lg in 

c 

which S represents the stress in pounds per 
square inch on the fibers f and g most re- 
mote from the neutral surface y y; J the 
moment of inertia, and c the distance in 
inches from y y to the fiber most remote 
from it. Now for equilibrium the moment 
of the internal stresses must be equal to the 
moment of the external forces; hence we 
have 

S 

:. (1) 

P 
This formula is precisely the same as is used 
for a rectangular beam fixed at one end and 
loaded at the other. From the foregoing 
we can easily find the stress per square inch 
of the outer fibers due to the moment of ex- 
ternal forces, but this stress is increased by 
a direct pull on the fibers, and this pull per 


WxL= 


: : WwW. : 
square inch is equal to 1? in which A de 


notes the area of metal in square inches of 








the section. For cast-iron the total stress S 
op the outer fibers should not exceed say 
6,000 pounds. The moment of ineitia J of a 
bx h3 
12 
in which > denotes the breadth of the section 
in inches, and / its height or depth in inch- 
es; the value of ¢ in formula (1) fora rect 
angular section is 4 4; hence formula (1) 


solid rectangular section is equal to 


takes the following form : 
kia TS. (2) 
) 


Here we have to find two unknown quanti 
ties 6 and 2; but before we can find these 
we must establish a ratio between them, or 
we must choose a value for one of them; the 
latter course will be the simplest. Let us 
adopt 4 inches for the breadth ) then the 
depth / is found by substituting the values 
for the symbols in formula (2), and working 
out the problem as indicated by the signs. 
Thus, adopting a value of 6,000 pounds per 
square inch for S. we have for the first case, 
as given in question, 


26,000 x 12 = 


6,000 x 4 x A? 
8 ’ 
312,000 = 4,000 x h?; 
hence 
. 9 
ye — 312,000 _ 78, 
4.000 
and the square root of 78 is 8 88 inches, which 
is the required depth; but here no allowance 
has been made for the direct pull, which is 
26,000 
4X 8.83 
inch ; therefore the tensile stress on the out- 
er fibers will be 6,736 pounds instead of our 
limit of 6,000 pounds. We must therefore 
either increase the breadth } or depthd ; 
increasing the latter will be more effective. 
Let us make the depth 10 inches, leaving the 
breadth 4 inches, and now let us determine 
what the stress on the outer fibers f will be. 
From formula (2) we get 
go. WX LXx6 
bx ht - 
Substituting for the symbols in formula (8) 
their values we have 
¢ — 26,000 x 12 x 6 
4 xX 10? 


The stress due to the direct pull is 


equal to = 736 pounds per square 


(8) 


= 4,680. 


26,000 

4x 10 

= 650 pounds, and the total tensile stress on 
the outer fibers f will be 4,680 + 650 = 5,330 
pounds per square inch, which is less than 
the limit, and therefore the section 4 « 10 
inches is large enough. For finding the di- 
mensions for a hollow rectangular section 
we again employ formula (1), but in this 
vase the value of moment of inertia changes, 
Bx Ht'—b~x hi 

12 

value of cin formula is now 4 //; see Fig. 
3. Hence formula (lt) changes to 

SX (Bx IB —b x h§) (4) 

6x H 

To find either 77 or Bfrom this formula re- 
quires a knowledge of algebra, and if you 
have not this knowledge the best way will 
be to assume values for B and // and the 
thickness of metal, and then find the total 
tensile stress on the fibers fin Fig. 1; if this 
does not exceed the limit of 6,000 pounds 


which is now , and the 
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Fig. 4, 


per square inch, then the assumed values will 
be correct. This stress, due to the moment 
of external forces, is easily found by the 
following formula : 
ga yx Ex 6x (5) 
Bx IPB—b~x hs 


then 4 = 6 inches, and d = 13 inches. Now 

substituting these values for the symbols in 

formula (5) we have 

¢ — 26,000 x 12 x 6 x 14 
7X 145 —6 x 13° 

The stress per square inch due to the direct 


pull is 26,000 


14x 7T— 18 x 6 
hence the total stress in the outer fibers f 
in Fig. 1 will be 4,352 + 1,300 = 5,652 
pounds, which is less than the limit of 6,000 
pounds; hence we may adopt the above di- 
mensions as safe ones. Ina similar way the 
dimensions of tbe cross-section for an exter- 
nal force of 52,000 pounds acting with lev- 
erage of 30 inches can be computed. For 
a T section we again u-e formula (1), 
but in this case the moment of inertia / 
will be 

A, h,* + A,h,* ' A, Ag (h, + hy)? 

12 4(A, + A,) 
and the distance c from the neutral axis y y, 
Fig. 4, will be 

h _ A,h,—A,h, 

2 2(A, + Ay) 
in which A, = areaof flange; A, = area of 
web, all in square inches; 2 = totaldepth in 
inches. 


= 4,352 lbs. 


A 


1,300 pounds: 
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=Grant Gear Wheels, Gear Cutting, page 20. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Forming Lathes, Mer. Mach.Tool Co., Meriden, Ct. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
A. D. Pentz, Consulting. Tools. Elizabeth, N. J. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
“Bradley's Power Hammers, the best in the 

world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 
Drop Presses, Punches and Shears. Williams, 

White & Co., Moline, Ol., manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells, 8 Spruce St., New York. 

Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 

S. A. Smith, 23 S. Canal St., Chicago, Ill., is agent 
for Holbrook’s new loaded rawhide mallets. 

Automatic Gear Cutters. Best in the market. 
Superior Machine Works, 106 Canal St., Cleve’d, O. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam vumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Spit Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W.13th St., N. Y. Send for des’n. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, Il. 

Qn/’ * Only Drill Press built on 


82’’ ‘Ko-rekt’ principles, 
37” Even if they come from Jersey.” 
42" Gould & Eberhardt, New Ark, N. J. 


Just Pub.—Safety Valves, History, Invention & 
Calculation. By W. B. LeVan. Fully ill. $2. Cat. of 
Machinists’, Electricians’ & Engineers’ books sent 
free. N. W. Henley & Co., 150 Nassau St., N. Y 

S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23 S. Canal Street, Chicago, Ill., Western Agent. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886 issue; 
must be unsoiled, and in good condition. AmEnrt- 
CAN MACHINIST PUBLISHING CoMPANY, 203 Broad- 
way, New York. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


‘Binders’ for the AmericaAN MAcuInist. Two 
styles—the ‘* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co,, 203 Broadway, New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain direciions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


~_e- 





Girinding Elliptical Shapes. 


By A. 


D. PENTz. 


The trammel, as a mechanical means to 
produce elliptical shapes, is well known, and 
it produces true curves, It is applied to 
practice chiefly in cutting glass. 

Some time ago, having occasion to produce 
a number of elliptical ares, I decided to 





To show how this formula is applicd let us 
assume that 2 = 7inches; // = 14 inches, 
and the thickness of metal is to be 4 inch ; 


grind them to shape, for the ares were length 
outlines in circular pieces, In Figs, 1 and 
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2 are shown the principal points in the fixture 


used for the purpose. 
which is the base of the fixture, is made to 
fit by the hub on its bottom a suitable recess 


The trammel plate, 


in the carriage of an ordinary grinding ma- 
chine, to which carriage it is clamped by the 
clips and the bolt shown. The outer edge of 
this trammel plate is graduated to degrees, 
so that any desired arc of an ellipse may be 
produced in any point in operation. On the 
top of the plate the usual trammel grooves 
are cut, and these are T-slots with blocks to fit 
them. Through these sliding blocks the bolts 
that secure the carriage to the trammel plate 
are arranged so that their round heads being 
at the under side, and counterbored into the 
blocks, may not be lifted, but may turn freely. 
One of these bolts is rigidly fastened to the 
middle section of the carriage, but the other 
is adjustably arranged so that the proportions 
of ellipses may be varied to suit require- 
ments. This adjustable bolt may be secured 
wherever needed by its nut, and it is flatted 
on each side, so as not to turn in its slot while 
being secured to place. The grinding head 
on the carriage is arranged to be moved to 
and fro on a slide, so that its corundum 
wheel may have relations with the stationary 
bolt proper to grind the required arc. This 
grinding head is adjusted by a screw oper- 
ated by a hand-wheel. 

In the plan view in Fig. 1 the carriage is 
shown in the quarter position on the tram 
mel plate, but in the section view in Fig. 2 
it is shown while passing the wheel 
the major axis of the ellipse it may be grind- 
ing. 

The relations of this slide rest to an ellipse 
are these: The distance apart of the two 
bolts through the sliding blocks and carriage 
is equal to one-half the eccentricity of the 
ellipse, but their relations to the foci are very 
obscure. If these bolts be six inches apart 
then the major axis of the ellipse will be 
twelve inches longer than the minor axis. If 
the cutting edge of the wheel be directly 
above the stationary hinge bolt the tool 
would not produce an elliptical curve, but 
would grind a straight line above the center 
of the groove in the trammel plate in which 
that bolt operates. If the wheel be three 
inches back froma point vertically above this 
stationary bolt, the ellipse will have a minor 
axis six inches long. Then if the adjustable 
bolt be three inches from the stationary one 
the ellipse will be twelve inches on its major 
axis. Hence this device, and, in fact, all 
trammels of this nature, disregard the foci 
entirely, and produce positive curves in rela- 


across 


tion to the lengths of their axis, which is a 
great practical gain over the use of templates 
and shape patterns. 





Information Wanted, 

A correspondent writes us: 

Kindly inform me through your columns 
of the most advantageous practice or rule 
for obtaining and equalizing the shrinkage 
in corrugated roll patterns, such as shown 





in the accompanying sketch. 
have the requisite information at hand _ per- 


If you do not 


haps some of your contributors can do so, 
PATTERN MAKER. 





———_ ame 


At the office of Watson & Stillman, in this 
city, they have a very convenient and useful 
scrap-book, which is devoted to keeping a 
record of all advertising done by them. It 
isa large book. such as can be bought in 
most stationery stores, and isindexed. Under 
the proper index letter, all advertisements of 
theirs as they appear, are cut out and pasted 
in succession, with the dates on which they 
appear noted on the clipping. By referring 
to this book it is easy to tell at a glance just 
what has appeared in any paper on any given 
date, and this is useful where correspondents 
write making inquiries about ‘‘the machine 
advertised in the’? (AMERICAN MACHINIST, 


ful in checking up advertising bills, to know 
that every insertion called for has been made. 
the 
right-hand pages of the book, while upon 


These advertisements are pasted on 


the left-hand pages are pasted all articles de- 
scriptive of machinery built by them as they 
appear in 
course, being indexed in the same way, and 
thus it can readily be known just what has 
appeared, and when—knowledge which every 
manufacturer knows to be invaluable at 


the various journals, those, of 


times. 

There ought to be more of such books in 
manufacturers’ offices. 

Mr. Lewis M. Rutherford, a noted scientist 
and mechanic, died at Tranquility, N. J., on 
the 30th of Mary. 
Williams College in 1834, and at first studied 
law, but, becoming interested in astronomy, 
did much notable work in that science, es- 
pecially in connection with spectroscopic 
much in developing ruled plates for spectro- 
scopic work, and his ruling engine, con- 


Minor Axis 












Major Axis 
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He was graduated from | 


work and astroaomical photography. He did | 





clothed and housed by gold and silver rather 
than by wheat, corn, cattle, cotton, wool 
and lumber. 

cat glia 





At a recent meeting of the Engineers 
Club of Philadelphia, attention was called 
to the fact, as observed by some of the mem- 
bers, that steel tanks holding water rusted 
more quickly than iron tanks used for the 
same purpose, and that pipes carrying oil 
seemed to rust more quickly than those 
carrying water. 





a 

The utility of the fire drill of the scholars 
in public schools was recently demonstrated 
in a school in New York. A fire was dis- 
covered in a closet, the principal sounded 
the fire gong, and the scholars, believing it 
was for practice drilling, assembled with 
their teachers and marched out with military 
precision. 





> 


| The ‘*‘ Royal Sovereign,” one of the most 
formidable of English warships, was built 
and fully equipped for sea in less than three 











f 


vii 





200 300 310 320 330 340 350 0 10 











YA | con 


20 30 407 KO 





mM titties 
American Machinist 


GRINDING ELLIPTICAL 


structed for drawing the lines upon these 
plates, was for a long time the best machine 
known for the purpose, having been only 
very recently surpassed by machines of Pro 
fessor Rowland’s production. Mr. Ruther 
ford had been hovered by membership in 
many important home and foreign scientific 
societies, and had been intrusted with much 
important scientific work. 


————_ ge a 
Mr. Simpson Bolland, known to many of 
our readers asa contributor of articles on 


foundry matters, which have appeared in 
these charge of the 
foundry of Carrere & Works, 
Brooklyn, N. Y. We wish him all the sue 


cess which he so well deserves. 


columns, has taken 


Haas Iron 


i 


The San Franetsco Chronicle of the 24th 
ult. publishes—we presume in connection 
with the visit of the National Editorial 
Association to that city—a number in which 
a complete illustrated account of the mines 
and mining operations of the State is given, 
the article forming a complete cyclopedia on 
that 


which an attempt is made apparently to prove 


subject. There is also an article in 





for instance) of such a date. It is also 


use- 





ex] | 
! 


ame 


Fig. 2. 


SHAPES.—SEE PAGE 9. 


years, with a development of 9,700 horse- 
power. <A knots 
made, which was increased to eighteen when 
13,300. 
Fitted ready for service her cost is about 
$5,000,000, or $50,000 less than was esti- 
mated. 


speed of seventeen was 


the horse-power was increased to 


— a —_— 


The Rhode Island Supreme Court has is 
sued an injunction against the master plumb- 
ers of Providence, enjoining them from issu 
ing a circular threatening to boycott any 
wholesale dealer who would furnish supplies 
to the recently established co-operative 
plumbing shop. 

We find the above item printed in the 
smallest type in an obscure corner of a daily 
paper, which, had the boot been on the other 
foot, would almost certainly have devoted a 
column editorial to showing up the audacious 
wickedness of the ‘‘ignorant and pervers¢e 
workingmen,” 

ae 

At Auburn, N. Y., the citizens recently 
voted by a large majority in favor of city 
the instead of 
ownership by a corporation, which we think 


ownership of water-works 


demonstrated the wisdom of the citizens in 


that the people of the country are fed, | the matter, 























There is talk of a $50,000 steel plant at Youngs 
town, O. 

The Crucible Steel Works Co., at East St. Louis, 
Ill., has increased its capital stock from $75 000 to 
$300,000. 

It is proposed to erect an iron foundry and ma 
chine shop at Ashland, Ky. 8.8. Savage can g 
information. 

The New York Steam Co. have recently order 
from The Abendroth & Root Mfg. Co. a 310 hors 
power boiler. 


The Perkins Machinery Company, Atlanta, Ga, 
are preparing to erect an addition to their machi 
shops for the manufacture of saw-mills, grist 
mills, etc. 


The Union Tron Works and Steam Heating ( 
have been incorporated at Ottumwa, la., to operat: 
foundry, iron, brass and machine shops. The ca 
ital stock is $60,000. 

A D. Thomas, Chas. E. Rice, G. W. Shinn and 
others have incorporated, at Little Rock, Ark., th: 
Arkansas Weight Power Pump Company, with a 
capital stock of $60,000. 

It is said that a large tinware manufactory js; 
contemplated at Westbrook, Me. It will be neces 
sary to raise $50,000 for the purpose, but it 
thought this can easily be secured. 

R. H. Pierson and William Hardy are preparing t 
erect a plant at Birmingham, Ala.. for the manu 
facture of engines and other heavy machinery 
$100,000 will be invested in the enterprise. 

President Hopkins, of the-Technological College, 
at Lauta, Ga., states that their machine shops 
which were recently destroyed by fire, will be re 
built at once, and will be complete in every detail. 

A company to manufacture machinery has been 
incorporated at Birmingham, Ala., by Andrew 
Beard and associates, to be known as the Beard 
Mfg. Company. The company have a capital of 
$25,000. 

The Midway Machine Works, of Oxanna, Ala 
and other property of E. M. Lewis, who made an 
assignment several months ago, was sold recent!) 
and bid in by Mrs. Lewis. The machine works wil! 
be put in operation at an early day. 

The St. Augustine Bridge Company has been in 
corporated at St. Augustine, Fla., by W. W. Dew 
hurst, Matthew Hays, Allen Wood and others, to 
build, maintain and operate a toll bridge between 
St. Augustine and Anastasia Island ; capital stock 
$50,000. 

The Bickford Drill Company, of Cincinnati, 0., 
have issued a pamphlet descriptive of their upright 
drills, inwhich these machines are illustrated and 
their construction explained. Either this or pam 
phlets pertaining to their radial, universal radial 
drills, or boring and turning mills are sent on ap 
plication. 


The Stow Manufacturing Co., Binghamton, N 
Y., has issued anew catalogue (No 4) that gives 
gratuitously, a good deal of information as to thé 
uses of the Stow flexible shaft. Incidentally a 
good many appliances have been brought out, 
widening the utility of this shaft, and many of 
these are shown in the catalogue. 
cannot fail to interest engineers. 


The catalogue 


Gabriel C. McDonald, of the St. Louis Steam 
Forge and Iron Works,is putting in operation the 
new plant at Centralia, Ill., starting with seventy 
or eighty men. Charles L. McDonald will be the 
manager of the new concern, which will be known 
as the Centralia Iron and Steel Co. The company 
has been capitalized at $50,000, Tron, steel, rail 
road supplies, nails, etc., will be manufactured. 


The Standard Mfg. Company, W. 8S. 
president; R. Hakewessell treasurer, and E. ¢ 
Henn secretary, are building a new 
Woodbine street, Hartford, Conn. The building is 
of brick and is 137x40 feet with an L 50x35 feet fora 
brass foundry. This concern produces special ma 
chinery, valve tools, and a new renewable straight 
way check valve. The new plant is expected to be 
ready by August 1. 


Loveland 


shop on 


Samuel F. Hodge & Co., of Detroit, Mich., have 
adopted the plans of The Berlin Iron Bridge Co., of 
East Berlin, Conn , for their new foundry, and have 
placed the contract with The Berlin Company for 
the construction of the building. It is expected 
that this will be the most perfect and best appoint 
ed foundry in the Northwest. The general dimen 
sions of the building are 86 feet in width by 161 feet 
in length. On each side there 1s a wing 23 teet in 
width ‘The center of the building is controlled by 
a traveling crane, with a travel the full length of 
the building. The wings of the building are con- 
trolled by jib cranes, so that when completed 
every inch of the floor surface will be controlled 
by power, either from the traveling crane or from 
jib cranes. The construction will be entirely of 
brick and iron. 





Machinists’ Supplies and Iron. 


New York, June 18, 1892. 
lron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $1550 to $16; No. 2, 
$14.75 to $15; Gray Forge, $13.50 to $14. Southern 
brands of good quality are obtainable at $15 to 


$15.50 for No. 1 Foundry; $14 to $14.50 for No. 2; 
and $13 Lo 913.50 for Gray Forge. 
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scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market continues to decline. 

We quote Hallett’s, tlc. to 114%4ec.; Cookson’s, 
14l6e.; and L. X., 1234c. to 12%%ce. 

Copper—The market is weak. Lake Copper can 
be had at 11.85¢c. Casting Copper is held at 11.25¢ 
to 11.40¢. 

Lead—The weak condition is unchanged. There 
are bids of 4.10c. by the carload, while 4 15c. is 
asked. Buyers seem to have no confidence in 
present values, 

Lard Oil—The market is quoted at 57e. to 58c. for 
Prime City. Western on spot is quoted at 56c. 
to 57¢. 

Spelter—Sellers are asking 4.90c. to 4.95c. for sup- 
plies on spot and shipment, with 4.70c. to4 75c. as 
the best bid. 

rin—The demand has increased, and values have 
advanced. Sales have been made at 22c. 





* WAN TED*# 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address aa 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed to our 
care will be forwarded, 


Wanted—A draftsman with some machine shop 
experience. Address Box 93, Albany, N. Y. 


Wanted—Situation by pattern maker. 
G. J., AMERICAN MACHINIST. 


Address | 


Draftsman, exp’d in print’g presses, tools & gen’l 
machinery; 6 years’ ref. of last employer, first-class 
steady man, wants situation. Box 16, Am. Mac. 


Wanted—Exp'd machinist to take charge of erect- 
ing steam pumps in shop and onthe road: give 
refs. The Snow Steam Pump Works, Buffalo, N. Y. 


Mechanical draftsman desires position; five years’ 
shop and drawing room experience; good refer- 
ences. Address Box 18, AM. MACHINIST. 


Wanted—A first-class tool and die maker; must 
have good recommendations. A. B. Collier, 1807 
Parker St., Philadelphia, Pa. 


Wanted—Situation; fine die and tool maker, ex- 
perienced in designing special machinery. Sobriety, 
AMERICAN MACHINIST. 

Wanted—Position as supt. or foreman; successful 
in the systematic mfg. of machine tools, automatic 
& interchg’ble mach’y. H., Box 310, Florence, Mass. 


Ass’t Draftsman Wanted—Must have exp. in de- 
signing Corliss eng. Right man would have perma 


nent pos. Hewes & Phillips Iron W’ks, Newark, N. J 


Wanted—A draftsman. one who is a fair me- 
chanical engineer: steady work at a reasonable 
salary. State wages wanted. references, etc, The 
P. H. & F. M. Roots Co., Connersville, Ind. 


Machinist, steady and reliable, well acquainted 

with Chicago, would like to correspond with 

| parties who want a man at the World’s Fair; good 
references. Box 17, AMERICAN MACHINIST. 


A student in ‘‘ Stevens Institute’ wants position 
in some electrical or mechanical engineer’s office 
or shop during his summer vacation; wages no ob- 
j Address Box 15, AMERICAN MACHINIST. 


| ject. 


Wanted—Six experienced mechanical draftsmen; | A comp. man desires a place in a manufactory as 
none but men familiar with modern mechanical de- | working foreman or supt. Lengthy exp. with mod 
vices need apply. Apply at Western Ave. office of | ern methods on interchangeable work, devising 
Thomson Houston Electric Co., Lynn, Mass. tools and adapting mach’y to produce economical 
: results,exp’d on mach. tools, dynamos, electrical 
Wanted—A position as designer and draftsman, | instru’ts, small tools. ete.. hardware, writing mach. 
or as superintendent, by thoroughly reliable man, | etc. Thorough draftsman: good executive. A. Z., 
experienced in either position, Chicago or vicinity | care of M. E. Mora, 72 John Street, N. Y. 

preferred. Address A. C., care of AM. MACHINisT. | 





+ MISCELLANEOUS WANTS of 

Advertisements will be inserted under this head at 

| 85 cents per line, each insertion. Copy should be sent to 

reach us not later than Saturday morning for the ensu- 

ing week's issue, Answers addressed to our care will 
be Sorwarded. 


Marine engineer, draftsman and designer, desires 
position as chief draftsman or assistant superin- 
tendent; 20 years’ experience in marine engineer- 
ing; Al references. ‘* Engineer,’ AM. MACHINIST. 


Wanted—A machine shop foreman on Corliss en- 
gine work; over 100 men; he must have achieved a 
decided success in getting out quantity and quality 
with economy; none need apply who cannot bring 
indubitable evidence of this. Box 14,Am. Macu 





Wall Drills complete, $25. S. M. York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa, 
Presses, Wire Form'g Mchy. Am.Tool Wks,Clev,O. 
Best Bolt Header in the world for $50. Address 
. H. Baush & Sons, Holyoke, Mass. 


| Wanted--Specialties to build for the Southern 
| trade. Bluefield Iron Works, Bluefield, W. Va. 
| 


| 
Positon wanted by young, married mech. drafts- 
man and designer, junior member Am. Soc. Mech. 
Eng., thorough technical education, shop experi- | @ 
ence, and several years in drafting room on heavy 
& light work: references. Norwegian, Am. Macn. 


Wanted—Superintendent by a manufacturer of | Engines, special and gen. mach'y designed; ideas 


iron-working machinery employing 150 men; must | ’ sean Te < 
5 ‘A - : ’ : developed. <A. W. Jacobi, 136 Liberty S 
be a first-class mechanic of education and experi- , . SOORN, 150 LAberty St... N. 
ence, familiar with modern design and construc- Special machinery designed and built. C. F. 


salary expected, with full 
Address M. N., care Am. MACHINIST. 


tion; state exp., and 


Langston & Co., 70 N. 4th St., Philadelpbia. 
particulars, 


Complete mach’y for mfg. horseshoes delivered 
Wanted—By a concern near New York, a man by L. Ingermann, Minden, Westphalia, Germany. 
who is thoroughly familiar with the manufacture Stolpe’s Universal Punch is new and the best: 
of pipe cutting and threading mach’y, steam & gas | write for circular. Stolpe, 154 W. 27th St.. N. Y 
fitters’ tools, etc. Must be a good draftsman, ca- | och ez:indes snore at 
pable of taking charge of men, & a “hustler.” Exp. | Design & superintendence of mach’y. Drawings, 
& salary exp’d.; also age. Pipe Machine, Am. Macu. | ete., made. Claud Mantie, 598 EK. 134th St., N. Y. 














»BRADLEY« 
HAMMERS 


best. 
Y method of 








2000 IN USE. 


FOR 20 YEARS these Hammers have 
been in the market and during all that 
time have been acknowledged the very 

The material we use and our 
construction are the re- 
sult of ripe experience and not the 
jumped-at conclusions of amateurs. 
Send for circulars and price lists. 


BRADLEY & COMPANY, 
SyrAcuskE, N. Y. 





STEERTYBES 


SMOOTH COLD DRAWN 
JohnS.Leng’s Son & Co. New York. 


STEAM BOILERS. 


Their Construction, Strength and 
Economical Working. 
By ROBT. WILSON and J. J. FLATHER. 
*“ The Standard for Practical Men.” 
108 Illustrations, Tables, etc. 12mo 
Cloth, $2.50. 
JNO. WILEY & SONS, NEW YORK. 


SOFT chav RON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to bulld. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


T | 2] | ] | | ' 
J corrinateicetonD svpacuse,n.y 3 


4 AS eoriennthy RRs 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N Y 


AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


(Registered English Patent Agent, according to Act 
of Parliament.) 


F. W. BARKER'S PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 
Monument Chambers, King William St., London, EK, 0, England, 


THE STANDARD REVOLUTIONS COUNTER. 


PROVIDENCE, R.I.- 
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Send for Circular, 


Registers 2.000 
Revolutions, 





RESSIVE EXAMINATIONS 


For[OCOMOTIVE ENGINEERS AND F|/REMEN 






What must be known to go firing; w hatto learn eac h 
year—and where to learn it. 3 examinations, 300 Ques- 
tions AND ANSWERS TO THEM. Official on seve- 











ral roads. Author 10 years on a locomotive. 17 colored 
plates showing all signal lor and position, train or 
engine. How to run a k notive; Accidents; Emer- 
gencies ; 1 ges, pocket. Send 50 cents tothe Author 


; 100 pa 
JOHN A, HILL, 912 


Hart’s Adjustable “ Duplex” Die Stocks 


TIM Kor Bolts. 
AS USED BY 
varet CUTTING Machinists, 
: Model Makers, 
Blacksmiths, &c, 
HART M’F’G CO. 
16 Wood St., 
> Cleveland, Ohio. 
Send for Illus. Circular, 


Temple Court, N. Y. 





EASY — 


? == : 
PERFECT THREADS AT ONE 


FOR SALE. 


Six 3 Spindle, Automatic Drilling and Tapping Machines, 
Shatting, Pulleys, Hangers, Belting, Blower, Grinding Ma 
chine, ete. Almost any offer for the ENTIRE LOT would be 


accepted. 
BISHOP & TAYLOR, 
Stamford, Ct. 


ARTIFICIAL SAND. 


The Ogden Mills of the New Jersey and Pennsylvania 
Concentrating Works are prepared to furnish One Thou- 
sand Tons of Twelve Mesh and ‘l'wo Hundred Tons of Fifty 
Mesh Sand daily. Itis a mixture of Feldspar and Quartz, 
and nearly free from iron. It is produced by crushing, and 
is sharp, clean and dry : very suitable for many industrial 
purposes. for prices address 


Thomas A. Edison, Ogdensburg, N. J. 








THIRTY YBARS’ BEXPYPYPERIPNOB. 


Best facilities for manufacturing 
Machine Specialtics 
from an ounce to twenty tons weight. 
SPECIAL LABOR-SAVING MACHINERY 
designed and perfected. Plants furnished for the 
manufacture of anything on the interchangeabie 
plan. DIES, TOOLS, Ete. Correspondence solicited. 
BRADY M’EV"G CO., 
83 WASHINCTON ST., BROOKLYN, N. Y. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Tl Makersof Implements for 


Standaid Measurements. 









wx 
Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


Crescent Gauge, 





POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 
Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them 
Descriptive Catalogue Mailed Free, 


EDWARD MEEKRS, Publisher, 
No 1012 Walnut St., PHILADELPHIA, PA. 


a 





TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. ‘This isdone by using our 








= 


ALUMINUM REDUCING WHEEL 
Lightest and only Perfect motion made. For circularsand 
prices address WEBSTER & PERKS TOOL CO, 
Cor. Spring & Monroe Sts., Springfield, Ohio, U.8. A. 








CUTS FASTERerser ON EARTH 
RILEY EMERY WHEEL DRESSER Zs 
Never Gets DuLL.=- 4) 
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“PATENT 
UNIVERSAL 


IMPROVED 
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SCREW cine DEPTH 


ano TWIST. DRILL GAGE 
J.WYKE3&CO E.BostonMass. 


MFRS FINE MACHINISTSTOOLS 
SEND FORLISTS” . 


ADIA RILL 
ADIA RILL 
ADIA RILL 


We will sell a 52” Radial Drill with 
arm to move up and down the Column 
for less money than you can buy a 40” 
Upright Drill for. Has table arm that 
moves around column, and table revolves 
in arm. The Radial Arm is balanced, 
has Power Feed to Spindle, and is power- 
fully driven, has great stiffness; no 
spring to Radial Arm under heavy pres- 
sure. Has heavy base plate. Truth, ac- 
curacy and workmanship of the best. 
Note following testimonial. 


DIETZ, CANC & CoO., 
Manufacturers of MACHINISTS’ TOOLS, 
CINCINNATI, OHI, 

Dietz, Gana & Co., City. 


Gentlemen ;—I am pleased to say that your Radial 
Drill is all you claim for it. Respectfully, 


OHIO MACHINE TOOL Co. ¢ 
Per Wm. Lopes. 


OVERHEAD TRACK TROLLEYS. 
oS 


wom 


WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK’S 
CountersHart. Some oF. THE LARGEST 
SHOPS ARE TAKING THE 
oLp CouNTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 











TO LET. 


The Engine Works at Newburgh, N. Y., at 
resent occupied by Wm. Wright, is offered to let 
rom May Ist, 1892. 


The Property consists of 
MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 








CRANES, PORTABLE HOISTS, 


SEND FOR CA 





























2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 











All GENUINE |} 
INGOTS & MANUFACTURES | 
BEAR OUR 


REG.T RADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


: 512 ARCH ST. PHILADELPHIA PA.U.S.A. 

CWP We!) «| ORIGINAL MaNnuracTuRERS OF PHOSPHOR- 

7, ‘a x BRONZE IN THE UNITED STATES ANDO SOLE 
hoiphovAwnye.| MAKERS OF "ELEPHANT BRAND PHosPHor-BRonze, 


BORING «> TURNING MILLS 


COMBININC EVERY IMPROVEMENT. 


14 SIZES—FRCM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


H.W.JOHNS 4 aseesros 
ASBESTOS Be SECTIONAL 


PIPE 
, SY COVERINGS. 


overings for Steam and Hot Water Pipes, Boilers, etc: 

























Non-Conducting C 
ASB 


EsTos SPOILER COVERINGS. 
H. W. JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 








SEND For c T.WRIGLEY 85 Fir TH Ave ® 


CIRCULAR. 3-CHICAGO. U.S.A 





67 MAIDEN LANE, N. ¥Y. Jenecy City, Cnicaco. Pritaoetenia, Boston, Arianta, Lonvon. 
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y+ MISCELLANEOUS WANTS — 


Advertisements will be inserted under this head at 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 


George D. Slade, dealer in molding sand of all | 


grades, Waterford, N. Y 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 
Working drawings of mach’y furnished on short 


notice by practical draftsman. P. D. Q., AM. MACH. | 
A specialty to manufacture either heavy | 


Wanted U Ire ¢ 
or light work. We have splendid facilities. Address 
** Manufacturers,” Rockford, Ill. 

Wanted—Hard ware specialties to build. Send 25 


cents for ** Eureka Knife and Shears Sharpener.’’ | 


W. A. Smith & Co., 227 Eddy Street, Providence, R. I 


| Bound volumes for 1891. Weare now prepared 
| to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 

| MACHINIST, 203 Broadway, New York. 
Wanted—By an English engineering firm a good 
invention to manufacture and push; first-class refs. 
| Send partic’s to X. X., The International News Co., 
| Breams Building, Chancery Lane, London, England. 


For Sale—Near N. Y. City, splendid equipment 
| medium size mach. shop. Best substantial modern 

lathes, planes, etc., for eng. & gen. work. Splen- 
| did ass’t of taps, etc , & some valuable pat. Doing 
good local business. Price $8,000. A. B., AM. MAcH. 


Wanted—Parties with capital to form a stock 
company to manufacture steam pumps, having just 
patented an automatic valve motion which is thor- 
oughly perfected, dispensing with all mechanical 
devices for giving the preliminary movement tothe 
valve motion. For particulars, address Wm. H. 
| Blake, Box 138, Warren, Mass. 





Machine Tools in Stock. 


ENCINE LATHES. 


82 in. swing, 34 ft. bed. Whittier 
78 do 9 ft. between centers Sellerr 
38 do 17 ft. bed. New Fifield 
30 do 14 do do do 
27 do 16 do do 
24 do 12 do do _. Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fifield 
22 do 12 do do _do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 16 do do _ do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
86 do 36 do 8 do Pease 
30 do 80 do 8 do do 
30 do 30 do 8 do Whitcomb 
80 do 80 do 8 do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 34 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 
15 and 24 inch stroke Hendey 
32 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 inch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 


HUGO BILGRAM, 


, 440 N. 12th St., Phila., Pa. 
sy Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 











io 
— 
— Ai 

\\ua , 


Bevel Gears cut theoretically 
correct, 





CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 


CHURCH & SLEIGHT, 109 FULTON ST., N.Y. 


Second Hand and New Machinery 


ON HAND. 


10 ft.x10 {t.x16 ft. Planer. 1 Head. 
72 ft.x48 ft.x2lft. do 3 oP Detrick & Harvey, new. 





62 in.x48in.xl7 ft. do 1 do 

54 in.x48in.xl2ft. do 2 do 

4 in. x42 in x2449 ft. do 2 do 

46 in.x33 in.x30 ft. do 2 do 

42in.x42in.x 8ft. do 1 do 

39 in.x36 in.x12ft. do 1 do 

%in.x36in x10 ft. do 1 do 

30 in. x30 in,.x7 & 8 ft.do 1 do 

26 in. x26 in.x6 ft. do 1 do 

25 in.x24 in.x6 ft. do 1 do 

22in.x2lin.x5ft. do 1 do 

96 in. Raising Blocks to 13 ft.x26 ft. Bed Engine Lathe, 
50 in.x30 ft. Bed Triple Geared. New do jo 
48 in.x22 ft. do do do do 
42in.x17 ft. do Al do do 
32 in.x12, 14, 16, 18 ft. Bed. New do do 
28 in.x12, 14, 16, 18 ft. do do do do 
21 in. x10, 12 ft. do do do do 
2in.x 7% & & ft. do 24 Hand = do do 
18 in.x 6,7 & 8 ft. do New & do do do 
17 in.x 8 ft. do do do do 
16in.x 6 & 8 ft. do do do do do 
lbin.x 6 & 8 ft. do do do do do 
M4 in.x 6 ft. do do do do do 


2,000 Ib. Bement Steam Hammer. 
Car Axle Lathe Bement. 

9 & 12 in. Stroke Slotters. 

15, 16, 18, 25 in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers, 
20, 22 24, 28, 30 & 36 in. Drills. 
Bolt Cutters. 


GEO. PLACE MACHINE CO., 


120 BROADWAY NEW YORK. 


WATCH 
THIS SPACE 


We have added to our already extensive Ware- 
rooms a large department for Second-Hand 
Machinery, and will have constantly on hand a 
large stock of Good Tools for quick delivery. 


SPECIAL INDUCEMENTS 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
14 in.x6 ft. Bogert, H. 8., Elevating Rest, Chuck 
3 Al condition. 


fitted. 
15 in.x5 ft. Blundel, Elevating Rest, 2 Chucks, 

fitted. Good order. 
14in.x6 ft. Windsor, H.8., Elevating Rest, 2 

Chucks. Good as new. 
10 in.x5 ft. Reed, H.8., Eleva’ing Rest, Chuck 

fitted. 


PLANERS. 
22 in.x22 in.x5 ft. Pease, with 12in Chuck. 
22 in.x22 in.x5 ft. Whitcomb, complete. 
19 in.x17 in.x5 ft. Whitcomb, ’ 


DRILLS. 
220 in. Davis, Wheel Feed, Quick Return, 
LW.&R 4Spindle Sensitive Drill. 
1 No. 2, 3-Spindle Garvin Elevating Table. 
1 No. 4, 6-Spindle Garvin ie “ 


MISCELLANEOUS. 
2 No.1 Brown & Sharpe Plain Millers, complete. Al condition. 
1 No 1 Garvin Miller, Rack Feed, not B. G. ™ be 
1 No. 3 Cincinnati Universal Miller, Rack Cutting 
Attachment, Lot of Tools, very complete. Good as new. 
1 Single Spindle Garvin Profiler. pia * 
112in. Juengst Crank Shaper, complete. Al condition. 
1 No.2 Brown & Sharpe Screw Machine and Tools. ‘ pi 
1 Jones & Lamson Lettering Machine. Good as new. 
1 15 in.x5 ft.Am. Tool & Machine Co.’s Fox T athe, 
Square Arbor, Comp. Slide Res , complete. 
Write for list of over 350 new and second-hand tools in 
stock, for immediate delivery. 


THE GARVIN MACHINE COMPANY, 


LAIGHT % CANAL STS., NEW YORK 


Good as new. 


Al condition. 


Good order 
Al condition. 
iid “ 

“ 


“ “ 








FOR 


TOOLS, 
DRILLS, 
DIES, &c. 








ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LD. 








} MA CHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable company to re- 
ceive, install and Ce ae a your exhibit during the 
World's Columb an Exposition? We can save 
you money. nexceptional references. Write for pam- 
phiet and parieners. 

CHICAGO COMMERCIAL COMPANY, 
601, 502, 508 Home Insurance Bldg., Chicago. 


CLOUCH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 to a 
rack, inclusive. Of variable shape and 
interchangeable. These cuttersare kept 
in stock and orders filled promptly. 
Special cutters and sizes made to order 
promptly. For descriptive circular, 
prices and discounts, address 


R. M. CLOUGH, 




















TOLLAND, CONN. 





WHEELER CONDENSER 






AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 


| Machinery for Sugar Plantations and Refiner- 

» les. Vacuum Pans, Deuble and Triple Effects, 
,&c. Blowing Engines for Blast Furnaces. tron 
» and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


HAVE YOU TRIED 








Dod Reducing the cost of getting out work by using 
Pirresurcn, Detter STEEL for your Tools? 
Cuicaco. 


New York, 


We can be of service to you in this direction. 


Foot and Power LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


sek) THE SEBASTIAN-MAY €0., 


—_ 167 to 175 Highland Avenue, SIDNEY, OHIO. \L| al 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, "—s G 


LIGHTNING AND GREEN RIVER 
BOLT-GUTTING and NUT-TAPPING MACHINES, 


PUNCHINC PRESSES, ETC. 


ANUFACTURED BY 


PA WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


Ge” SEND FOR NEW CATALOCUE. 


P. PRYIBIL, 


498-510 W. 41st STREET, 


2h. NEW YORK CITY. 
INS i t 


ZZ Pulleys, Shafting, 


, HANGERS 


Of the Most Perfect Construction. 
LARGE STOCK ON HAND. 
Send for Catalogue “C.” 


R. MUSHET'S 


SPECIAL 


nrfswro._ OT EELS. 
POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 





Improved Screw Cutting 












—— ddbta 


2. ee 

















All kinds of Pulleys, 
Solid or Split, Single or 
Double Armed, tight and 
loose, the latter with self- 
oiling hub; also Friction 
Clutch Pulleys. 





Hanger with Patent 
Adjustable Self-oiling 
Bearing Boxes, adjust- 
able in all directions. 





How to get the best results with ‘‘R. MUSHET’S SI’hCia, 
STKEL,” Greatly increase your speeds and feeds ; then compare 
the work you turn off with that done by any other known Stee! 
This will make the first cost of ** Mushet’s”’ look insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States, 


11 & 13 Oliver St., BOSTON, MASS, 
143 Liberty St., NEW YORK. 


MASON?S 


New Patent Whip Hoist. 








£30013g UO{BujyseM BI 





One hundred and eleven in use at the largest 
new Hay depots in the World, of N. Y. C. & H.R. 
R. R. Co., 33d St. & Lith Ave., New York, and 
Lowell M. Palmer’s Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R, I. 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies, Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. 43 & 45 Central Avenue 


Toby ) CHINES 


-E-P-BULLARD- 
BRripGEPoR?. TOOL | = Propr. 
MacHis WORKs. BRIDGEPORT: 


CONN: 
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NICHOLSON FILE COMPANY, 


efecto denial R. I. 


ees A CHOLEON PILE Clymer 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK, 








7 BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designed and built by us for The Coe Brass Mfg Co., at Torrington, Conn. The roof is over 
their Rolling Mill, which is a building 118 ft. wide and 233 ft. long. The line of brick 
arches, shown on the right, connects with an adjoining Muffle Room, which is 
also covered with an Iron Truss Roof designed and built by us. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


BRASS AND BRONZE CASTINGS 


A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 

















GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥. 











GEO. 0D. WALCOTT & S0N,|C-. We LE COUNT, 
Mannfost t SOUTH NORWALK, CONN. 
aa > REDUCED PRICE OF LE COUNT’S 
| HEAVY STEEL DOG 213 
po No. Inch. Price. ese 5 
Seo grec 882 ae 
TE tee * ieee weesso 
AND Be Bisci locos 033s 2 = 
LES | er er Wooe 2 Ss, 
$3 ee errr 0 3-a 3 
OA APERS pee wtiacc woe soe 

iF socck SBrccce Wak 
5 ge8 ee ea : Sap 4 
Bg ies s4ll 0 BBE FS 
JACKSON, >) ek Beer 1.20 S58 = 

MICH. S53 13..214 te 1.95 933 2 

neal teense 3) ° ca 
a Write us for Photo “33 Se ee 1.60 22g 2 — 
sand Prices. 35 i. te EE EE SB 
e eC yee 2.7% "az, 
as Eimer $0 585 .= 

, (ext.) 5 1-2 4.00 9 > 
GENERAL»° EXPERIMENTAL A. Rows 48 ap ive 
MACHINE 10) =) Quan a tHlenel acm ea erwin | One Small Set of 8—by 1-4 inches to 20 inch, $ 6.25 
as m2 of 12—by 14 in, to 2in. continued by L2in. to4in. 13.25 
NATIONAL MACHINE WORKS. 35 S° CANAL S” CHICAGO ILL UTheve goods are for ale,by CHAS. CHURCHILL & 00, 

a , London. land. 








THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. Government for all the new 


Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
ad No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


THE TOWNSEND FOUNDRY 4*> MACHINE SHOP 


vane cn Machinery RUFUS K. TOWNSEND, Prop. We are Open to Contract 
astings 
ALBANY, N. Y. ve 


ee SPECIAL MACHINERY 
PATTERN MAKING beviii ‘ 


And Job Work Desired. GEARING A SPECIALTY. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 




















Send for Gear Catalogue. 





MANUFACTURERS OF 


ITCHBURG 








AND OTHER s METAL-WORKING MACHINES 
SEND FOR FITCHBURC, 
CATALOGUE E. ____tHineh gine Lathe. MASS. 









LATHE. 
ready for the gear cutter. 


LA NEW MACHINE TOOL. 
Tool Builders, Woodworking Machinery Makers, Regular Pulley and Friction Clutch Pulley Manufacturers, 


And all parties having large quantities of blank gears to bore and turn. 
It will bore and turn Motor Gears in 20% of the time required to do this work in an Engine Lathe, delivering t 
It is especially adapted to Slide Valve and Corliss Engine work. 


To Manufacturers of Electric Cars, Engine Builders, 


Write for photographs and particulars of our Foye patent MOTOR GEAR 
1em complete, a clean, true job, 
Address 


O MACHINE TOOL WORKS, Cincinnati, Ohio. 








UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULCONER & & NORTON CO. Detroit Mich 








THE FOX PATENT UNIVERSAL TRIMMER. 


ORICINAL 
asAO0u"dWI 





Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Bowaro of ye wo NF tas alt Infringements, 

THE CHINE Co., 
326 North Ri: ze Grand Rapids, Mich. 





14, 3 and 5 TON 





TID BLL NIAATEL: Xe f LOE YO Dem, TILLLITST 


BUFFALO BLO 


SOREL IE DIMAS, 





TRAVELING HOISTS, 


Operated by hand or by Electric Motor. 
T. SHRIVER & 00., 333 East 56th St., N. ¥. 


NAF <¥. LOOSE tes 





FOR SALE. 


Established 1831. 


WERS. 


Will sell half or whole interest in machine shop, patterns, 


by tools and stock, having a good jobbing, and mi: inufac ‘turing 
E, is “Pj a 1< Oya rt’ Ya INE 7 SZIAS a1 pK: Ag OT: LG HOK Ss 7 DTD BR EFTAS / TUE ee pe A es popes aad nana seeeseee os ness _ Building with power 
es 2a O earonable terms. nquire o 





BUFFALO FORGE Co. BUFFALO. N, Y. 





W. H. MINOR, Brattleboro, Vermont. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


THE eLuneTon Bett Hovoen 














WORTHINCTON 
WATER METER 


IN USE OVER Forty TEARS. 


UNEQUALED 


ACCURACY AND DURABILITY 


HOT WATER METERS. 
METERS FOR CRUDE OIL, NAPH- 
THA, ALKALINE LIQUORS, 
BEER, MOLASSES, AND 
SPECIAL SERVICES. 

SEND FOR PRICE LIST AND NEW 
ILLUSTRATED CATALOGUE. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, ST 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to p petententty. 
Full information in my fifty page book, FR. 
Address 


SAML. C. FITZGERALD, Atty., 
‘003 F Street, - - WASHINOTON, D. O 


DRILL 


TWO STYLES 
and 










Send for 
Circular to 


Geo. Burnham & CO, pe 









CHICAGO, 
» PAUL. 























“ Large or small tv? Our New and Rev ise Catalogue of Practical and Scien- 
belts shifted from tifie Books, 87 pages, 8vo., and our other Catalogues and Cir 
- culars, the whole co setae every b ranch of Science applied 
driving pulley and to the Arts, sent free and free of postage to any one in any 
held at rest, and | P*'* of the world who will furnish’ his addregs. 
easily slipped back | ———____ — : 
when machine is T & 60. 
to be started. Of; J. SCHMIT 0., 
It dispenses with hy y 80 & 82 Franklin Street, 
loose pulleys,saves Wye Ay NEWARK, N, J. 
belts, and is per- iy 
fectly safe. ®y, Py oy cmc 
It is cheap. Yeo, “Py ULAR 
Write for descrip- 4an, V > Sp 
Cut shows Holder in position tive circular and a" ‘a nfl ep 47, 
beside driving pulley. price list to my, % en toy 
COOKE & CO., a eS 
163 & 165 WASHINGTON STREET, NEW YORK, Ya 
«ind mention American Machinist. —_ 











Worcester, Mass. P FOUR SIZES. 








AMERICAN 


MACHINIST {[JuNE 23, 1892 











Established in 187 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York 


C LEVELAN D TWIST DRIL L CO. 85 Queen Victoria St., London, Eng. 





“HOWE’S SPECIAL’ 


TOOL STEEL. 


FOR THE 


Finest Work 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’'T’D, PITTSBURGH, PA. oe 


93 John St., New York. 127 Oliver St., Boston. 





228 Lake St., Chicago. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK 








Endorsed by Practical Mechanics Everywhere. 





TWIST DRILLS AND CHUCKS. 


Send for Catalogue. 












Steam PUMP |? 

JET 

PUMPS ANY KiND OF LIQUID 

Does not clog, freeze or get out of order. 

Always ready.Ali brass. Every Pump 

» Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 


hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO, 


{PUMP DEPARTMENT) 
CINCINNATI, O. 





211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
** Reliable” Steam 
Trap. 

Catalogue free on 
application. 


WALKER’S TRUING DEVICE 


WITH HOLLOW CYLINDRICAL TOOL, 


re Grindstones and Emery W hel, 


COMPLETE 


eg GRINDING OUTFITS 


FOR SHOPS. 

Wood Pulleys and Supplies. 
Send for Illustrated Circulars, 
D. F. WALKER, 

30 EAST CANAL STREFT, 


















PHILADELPHIA, PA, 


PATTERN SHOP MACHINERY. 
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BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE tN 


Pattern Making 


Car, Locomotive and Sridge 

Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 

Shops,Carriage Works, 
&c., &c. 
Allof the highest standard of excellence 
W. H. DOANE, Pres, D, L, LYON, Sec'y, No. 1 Band Saw. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tok 
for ail Bench Wood- 
workers. Latest and 
Best Des sign. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & €0., 
Manchester, England. 














ONCE USED ALWAYS USED. 


a, ee eee 
COLTS 


Send for price list and sam ple. 


rIMMIS & CLISSOLD, Bound Brook, N. J. 








Lae C 


5H WIRE 


WITH F. 
Fe ee » 


Ore 23 





herewith. 


wanted, that 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


FORMING MACHINES 


B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of etther round, half round, 
flat, or square wire, 


similar in shape to those shown in the cut 


Also similar articles made to order. 
Send samples of articles required, and mention quantity 


we may quote prices for either machine or the 


goods, whichever may be Cesired. 





ad Henderson Machine 
23d and Filbert Sts., 


Office and Works, 


Tool Co. 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


SHEET METAL PRESSES, 


SHEARS, TOOLS, ETC. 


MACHINISTS’ SHAPERS, MILLING MACHINES 


AND SPECIAL MACHINES. 


Correspondence solicited. 





E. W. BLISS 60., 


(Limiteb.) 


Brooklyn, N.Y. 












OROP 
HAMMERS, 


PUNCHES, 
SHEARS, 


Presses 
and Dies. 


OWNERS ALSO OF 


The Stiles & Parker Press Co, 





VOLNEY W. MASON & CO.,, 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R, I. 


OPEN-BACK ADJUSTABLE 


Power Press 


Vertical 
—OR- 


Inclined. 
For Cutting and Forming 


SMALL ARTICLES O° 
® Sheet Metal, Leather, 
Paper, Ete. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN, N., Y: 








p AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES, 
THE BUFFALO STEAM PUMP CoO., 
WORKS, BUFFALO, N. x. 


76 JOHN STREET, N. Y. CIT 
BRANCH OFFICES {75 3° CLINTON STREET, CHICAGO, ILLS. 


THE CANTON STEAM PUMP CO., ©4320. 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Ciass. 
Discounts and Terms on Application, 





















QaX eX 2a 


1OxXGXI2 


THE Davioson STEAM PUMPS AND PUMPING >a 
wane™ BEST MADE sitiiss 


SITUATIONS 
Manufactured by 
M. T. DAVIDSON. 


i PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, NY, 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON 





Pohl ad aap, ed 
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———G Hibs PENNA. 
RUE’S Mn SINCLE TUBE INJECTORS. 
a , LIFTING OR NON-LIFTING. 


Require no change for varying pressures 
of steam, Can be placed in any position. 
Are simple in construction and convenient for 
taking out tubes in cleaning when required. 


TAIRAGLE OF ANY DEALER IN STEAM FIfTERS’ SUPPLIES. 


Send for new 1892 Catalogue of Injectors and Boiler 
Washers, containing also useful information on 
manner of attaching and operating same. 


Rue Mfg. Co., 118 N. 9th St., Phila., Pa. 


E PENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 
“sz, - | 00) A | AA| B | BB] C | DD| EE |_F FF 


Eiiclency. | 98.2 | 98.92 | 98. 92| 9 9914 ie 99.2] 98.7 | 99.2) 98.17 | 





98.98 | 94.98 





“The Efficier iency, 99% per cent., isa Phenomen: al ‘Re sult.” 
from Mich. U niversity. 
The Penberthy stands very high in average Efficiency.’’—J. F. 





Re port 


val ELsom. 
my Range 20 to 150 Ibs. Pressure. 
EASTERN DEPOT: | 


Lift 20 ft. Automatic and re-starting. 


ponegan a swipr, } WALWORTH MPG. C0., 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 


ae a: 
SPR) PULLEYS 










Largest Line in the U. S. 


Complete Outfits or Single Machines 
urnished for any Purpose. 





\ ——— FOR 
THE FON C0 aX Light Belts. 
7 at JOHN ROYLE & SONS, 
VrATEKRSON, 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 








Originators and Builders of 


WO0D-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


BICKFORD DRILL CO. 


BUILDERS CF 


UPRIGHT 
RAD'AL 


AND 


UNIVERSAL 

= RADIAL DRILLS. 

2s. BORING and TURN- 
=~ ING MILLS. 


3 PIKE STREET, CINCINNATI, O. 


P.H.@F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





Pattern Machinery a Specialty. 











30 inch, 42 inch and 60 inch Pulley Lathes 

For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, anda variety of other work. 


Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 


THEPECK PATEN F6CO 
DROP PRE ee 


NN 








ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 


3, S. TOWNSEND, Gen. Agt.y 163 & 165 WASHINGTON ST., 
COOKE & CO., Selling Agts. f NEW YORK. 


eC 











In Writing, Please Mention This Paper. 














stim 





yn 


rt 


} 
] 











June 23, 1893] 


AMT: R ICAN MA 





MAC HINIst 





COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REMOVING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam. 

30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Price List. 


Harrison Safety Boiler Wks, 


Germantown Junction, Phila, Pa. 





McNAULL 
UNIVERSAL RADIAL 
DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


= McNaull Mach, & Fy, 


RONCEVERTE, W. VA. 


THE 

















THOS. H. DALLETT 


Manufacturers of 


Presses and other machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 








York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boilerg 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, <x° 


Machine Tools, Cranes, Elevators, Pumps, 


cially adapt- ¥ 


& O0., 






for driving 


For instal- 
ylation of 





PORTABLE 


DRILLING MAGHINES, 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


BOILER EAD PLANGING MAGHING. 








Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOBCLARK, Mfr., siiswit’s 
gaegp o-H.BAUSH & SONS, 


HOLYOKE, MASS. 
Manufacturers of 











Horizontal 
Drill and 
Boring 
Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 






Pawling 
& 
Harnischfeger 


Milwaukee, Wis. 





BERLIN MACHINE WORKS. 
BELOIT, WIS. May 25, 1892. 

LANDIS BROS., Waynesboro, Pa. 

GENTLEMEN: We have been using one of your 
No. 5 Grinders (96 in. between centers) for the last 
eight months, and would not be without it for three 
times the costif we could not get another like it. 
We save about $10.00 worth of files per day with it, 
and are doing the work in three hours that it took 
a man fourteen hours to do on a lathe, which you 
see is a great Saving; besides, the work is done so 
much better. We are doing some very difficult 
work on this machine, and do it more quickly 
than any other machine we Know of. I will want 
one or two more of these machines just as soon as 1 
get room forthem. The —— machine will not 
bear comparison with yours. I have run both, and 
find yours the most labor-saving, so you see that tells 

Your adjustments are so handy and quickly made, 
which makes it superior to others. In workmanship 
we find your machine second to none on the market. 


Yours truly, E. GC. RICHAKDS, Supt. 


THE WORCESTER 


DRILL GRINDER. 


SIMPLE IN CONSTRUCTION, EFFICIENT 
IN OPERATION, MODERATE PRICE. 
Endorsed by such concerns as 


BROWN & SHARPE MFG. CO., THE PRATT & WHITNEY CO. 


And over 600 others. 
SEND FOR NEW ILLUSTRATED CIRCULAR. 


The Washburn Shops, Worcester, Mass. 

















NORTON 


EMERY WHEEL 60., 
WORCESTER, MASS. 


Send for Illustrated Catalogue. 















Made in3 Sizes, viz.: No. 1. Holds 0 to %” 
2. & * Oto 4” 
3. * Oto 3g” 


TROMP CHUCK. 

The Cheapest and Best. 
WILL HOLD 

ACCURATELY, STRAIGHT or TAPER 

Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U. S, 


For Sale by CHAS.CHURCHILL & Foal Ltd, 


21 Cross Street, Finsbury, London, England. 








CRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS anv IRON 
WORK. 















COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 






AND LASTS 
6 T0 10 TIMES AS LONG 
AS ANY OTHER PAINT. 
SEND FOR DESCRIPTIVE CIRCULAR, 


JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


















COILS & BENDS 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 





of: 


CHUCKS. = =: 


Sond for lllusteated Catalogue. | #°| 6 = 


No. | Diameter. 


inch. 
2 “ 


"Yor Chak, mit gray aia. LG 


ufacturers of al 


LATHE ap DRILL 


Under Westcott’s Patent, — 
Capacity Little Giant Improved. _ 


1 kinds of 


_ Holding Drills. 


Oto 4 inch, 

0 to 

| 0 to 
Otol * 

Oto 1in.,ex. strong. 
0 to 6 ine oh. 
Oto 2 













Universal 
Chucks, 


Of Every Description, 


The E. HORTON & SON CO., Windsor Locks, Conn, U. 8. AL 


Or CHAS. CHURCHILL & CO., Ltd., 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. 


Chucks, Independent 
Combination Chucks, 


Send for 52 page lidustrated Catalogue. 


21 Cross St., Finsbury. London, Eng. 





“NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 ineh. 
in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


We now carry 


HARTEORD, "CONN. 





» CHUCKS 


NEWREVERSIBLE JAWS 
(ooveTaILeD.) 
THE HOGGSON & PETTIS MFG. CO., 

ist. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 
Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 
,mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 


~ to 
THE PRATT CHUCK CO., 


anit rs. 
MACHINERY 


Serre ri 



















rinder. 
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THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Buffing Machines. 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 
labor, and ec utting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 
McGRATH & COLLINS, 
COHOoES,N. Y. 















NEWEST ano BEST 


MAES 


WRITE 





INDEPENDENT CHUCKS. 


(See Am, MACHINIsT, Nov. 5, 1887.) 

Before buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. &§ OAK ST., NEW LONDON, CONN. 
8, A. SMITH, 23 8. Canal St., Chicago, Western Agt 


SKINNER 


CHUCKS 


Independent, Universal and Com- 

bination LATHE CHUCKS. 

my ——Also, DRILL CHUCKS. 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 


Chucks = 


J dy Fasiest toc hange. Best finish. Reversible 
Jaws (patented) giviog 5changes including every possible 
desired pemen. 
NEW CATALOGUE, 
PP all Prompt shi 


THE NAT’?L CHUCK 








\ 
Send for araneeus, 





illustrated, sent free. Liberal 
oment, Address 


AN’EF’G CO., Mt. Vernon, N.Y. 
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es j 

a 3 + qGUFFELEESSER co | 
1X \ A | NEW YORK HEL 
IX Ayr } ‘ pate niche ; ' 


Drawing Materials, [ 
Surveying Instru- | 
4, ments, &c. i. 


Paragon Drawing Instruments, Extra and Kest Qu: lity, 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing Helos, Blue Process Pe pers, Scales, 
Triangle ‘8s, T-Squares, Slide Rules, St enderd Protile and 
Cross-section Pi apers. Catalogue to professional people on 
application, 


\ 
\ \ 
= a y 















ETNA ON WOOD 
‘SS ANN ST.4t NEWYORK: 


MOFFET PORTABLE DRILL. 


UNSURPASSED {| Weighs 42 Ibs. and 





drills from 34 to 
ASA 


1% inches diam 
REAMER. 


eter, 
Will work it 
any position. 


g 
eR 


ar 








Runs with Steam 
— OR 


Compressed Air. 


~~) G. TIMOLAT, 
60 S. Fifth Ave., 
NEW YORK 


Send for Circular, 





HYDRAULIC (MACHINERY 











THE NATIONAL PIPE BENDING CO., 


82 River Street, 





NEW HAVEN, CONN. 





Hydraulic Screw Punch. 


JACKS, VALVES, 
FITTINGS, PACKINGS, 
ACCUMULATORS, | /@iuetiliina 


Watson & Stillman, Mfrs. 


204, 206, 208 and 210 E. 43d St, NEW YORK. 





PRESSES, PUMPS, PUNCHES, 





Hydraulic Cup Packings. 





16 AMERICAN 


PUTNAM MACHINE ~ COMPANY,| 


Builders of the FITCHBURG, MASS.,U.S.A. 


NEW PUTNAM AUTOMATIC ~| CUT-OFF STEAM ENGINE, 


Putnam Standard Lathes, Putnam Bolt Cutters, 
Putnam Gap Engine Lathes, =, Boe Putnam Car Wheel Borers, 
Putnam Speed & Drilling Lathes, Sey wae! Putnam Hydrostatic Presses, 
Futnam Pattern Makers’ Lathes, ==) Putnam Railroad Cranes. 




























© Win 20in* ION Spvings_—™ ) 
NIVERSAL RADIAL DRILL CO., Cincinnati, 0. — 





BENCH DRILL PREDOL 


ARE OUTSELLING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 


51 JOHN & 2 DUTCH STREETS, 3 7 NEW YORK. 


The INGERSOLL er soil co., 





22/'x22/’160'" 
Slab Milling 
Machine, 






ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


TRASK MILLING MACHINE C0. 


MANUFACTURERS OF 


CEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 


Pat. Dec. 24, 1889. 














strengt! 
Stronger ay more durable than iron forgings in any position ot 


118 SOUTH STREET, BOSTON, MASs. 
FROM 1-4 TO 15,000 LBS. WEIGHT. 
\ T E E L 60,000 CRAN! Ne SHAFTS aod 60,000 GEAR WHEELS of this steel 


True to pemeera, sound, solid, free from blow-holes and of great 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 





M. ACEI N Ist 


[Jonz 23, 1899 








No. 80 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


Ar GAD BLAST FURNACES, 


Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 





Estimates made for any mechanica] 


Nassau Srt., New York. 





A. FR. 


KING WFI’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 








uur CASTINGS) oss. 











Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE, 


CORRESPONDENCE INVITED, 





THE STANDARD TOOL CoO., 


Manufacturers of STRAIGHT-LIP INCREASE 


SOLID AND 


SHELL REAMERS, MILLING CUTTERS 


Cleveland, Ohio, 


mop WAST DRILLS 











TAPS, SOCKETS, 


“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 





A. FALKENAU, 


1 ith Street & Ridge Ave., Philadelphia, Pa. 





MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 


PLAIN and 
UNIVERSAL 


ILLING 








of approved de. 
sign and high 
=» grade workman- 
=» ship. 

sie KEMPSMITH 
MACHINE TOOL CO.,, 
Milwaukee. Wis. 





AGHINES} 





COMBINATION CENTER DRILLS snen?es 


tor the purpose $-10 in. Size of drills 

and 3-32 >. or both ‘en vend “ale, ors 8 in. or 3-32 in. . & t 
Bia per bx ana Canada on receipt of price 
per Doz. Onn T. SLOOOMB & 00. P. 0. Box 1339, Providence, R. I. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


cheaper and hotter 





















BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 

~. HE tase eguemanagil 
4 a Send 10 cents for 

h 1892 Catalogue. 0 

Illustrations. 


Patent Cut- 
/ ting-off and 

= Centering 
= Machine. 


Sizes, 2’, 3”, 4’, 6’, 6’ 
MADE BY 

= HURLBUT, ROGERS 

a MACHINE CO. 

Sm: South Sudbury, Mass, 

Chas. Churchill & Qo., Ltd. 

Agents, 21 Cross St., London, 
England, 





Circular. 





THE LODGE & DAVIS MACHINE TOOL C0. 


WORKS, 


CINCINNATI, OHIO. 


Builders of IMPROVED STANDARD MARCHING TOOLS. 


LARGEST LATHE BUILDERS IN THE WORLD. 











| [= COMPOUND REST. 
| (2 AUTOMATIC STOP. 





Sn 





den oe Af er Standard athe, 


[= Taper Attachment Quickly Adjusted. 
2" Micrometer Scale for Accurate Adjustment. 
2” FURNISHED WITHOUT EXTRA COST. 
[2 LARGE HOLLOW SPINDLE. 
(2° REVERSE IN APRON. hal 
eo i LEAD SCREW INSIDE BED. (@” RAPID AND ACCURATE.., _ 


ALL CYLINDRICAL FITS ACCURATELY GROUND. - 

















NEW YORK HOUSE, 


64 Cortlandt St. 


CHICAGO HOUSE 


68 & 70S. Canal St. 


PITTSBURGH HOUSE, 


Mkt. & Water Sts. 


ST. LOUIS HOUSE, 


823 N. Second St. 


BOSTON HOUSE, 


23 & 25Purchase St. 


PHILADELPHIA OFFICE, 


19 N. Seventh St. 


CLEVELAND HOUSE, 


32 §. Water St. 
21 & 23 Fremont St. 


COVENTRY, ENGLAND, 


Alfred Herbert. 


) ” * cOMPLETE 
| MMGRINE SHOP 
EQUIPMENTS 


SEE ADVERTISE- 
MENT on PAGE 20. 


SAN FRANCISCO OFFICE, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





= F.E. REED &C0., 


Worcester, Mass. if 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St.. New Vork. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 




















BORING AND 


TURNING 
MILLS, 


4, 6&6 Ft. Swing. 














, ee Bickford, 
= Lake Village, 
N. 
W. 0. YOUNG MFG CO., “Sccicsicersc 


Engine Lathes, Hand Lathes, 





FOOT POWER LATHES, SLIDE RESTS, ETC. 





NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IRON-WORKING aca, 


Planers, Shapers, Drills, Slotters, Eto. 





2 BY 24 FLAT TURRET 
| LATHE. 







Send for 
a CATALOGUE es 

sini for 92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. S. A. 


MULLERLATHES 





BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 


-« BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


J Y sraning Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


PR CHURCHILL & 0 & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 














IRON PLANERS, 


Extra Heavy. Latest Design. 


LW. POND MACHINE CO., WORCESTER, MASS. 





All Modern Improvements. 








D. SAUNDERS 


Steam & GasFitters’ Hand Tools, 





21 ATHERTON 8f., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 


THREADING, 


SONS, 








SEND FOR CIRCULAR. 


AND 


Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 


No loose 


friction of parts than any other pipe cutter made. 


arts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 





~ Foor AINE 


A Washam (0 


BOX 1008 PROVIDENCE.R.I. 











BARNES' 


New Friction Disk Drill 


FOR LIGHT WORK. 


Has these Great Advantages: The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power eye can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range—a wonder- 
ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 
W.F. & JNO. BARNES CO., 
199% Ruby St., Rockford, Ill. 


GAGE MACHINE WORKS, 


MANUFACTURERE 


MACHINE 
TOOLS, 





FOX & TURRET 
LATHES 
A SPECIALTY. 





N. ¥. 





OUR SPECIALTY 


GRANK and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, O 
Geo. Place Machine Co., Agents, New York. 


—_—_—_- 














ns ee) by 










ENTICE BROS. 


PRENTIC turers O 


Lathes & Upright Drills. 


Lathes from 10 in. to 
20in. swing. Largest Va- 
riety of Drills winatne. 
tured in the world. 
Worcester, Mass. 


London, England. 


For Sale by CHAS. CHURCHILL & CO., Ltd, 
21 Cross Street, Finsbury, 








P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


WATERFORD, | 






JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


: fei | Water tn Mh, 
Pipe VERTICAL MILLER, =. Ftehbug, Mass, 





















rie $10 be BARKER'S 
NO BELT. a CENTERGRINDING 
mechige 2 MACHINE. 


F= Manufactured by 
We. Barker & Co. 

— CINCINNATI, O. 
==, SEND FOR 


CIRCULAR, 


Guaranteed. 





Croton Fats, N. Y., 
Jan. 7, 1891. 


- Mr. J. E. SNYDER, 


28", 
Swing 


ng Worcester, Mass 

4 Ty) Your favor of the 5th at 
< -o hand. In reply would say 
a" that we have two of your 
3168 Upright Drills, and think for 
~* as general machine sh _ p use they 
hoes are superior, especially for 
is S quick workirg, and the 


Column Feed is a very good 
feature about the 
machine. The sizes 


we have are 36 in. 
j and 25 in. 
Respectfully yours, 
GEO. JUENGST 
& SONS. 





FOR HAND OR POWER. 


MALLEABLE IRON PIPE VISES. 





‘CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 








NEW SHOP. 
PERFECT EQUIPMENT. 
NO MAKESHIFTS. 


Having added a Blacksmith Shop containing a 350 lb. Steam Hammer to our already 
extensive plant, we are now prepared to estimate on forgings of all kinds. 


a full line of milling cutters in stock. 


AMPLE ROOM. 
PERFECT LIGHT, 


W. 
EASILY REACHED. 


We carry 


FORBES wachine work. 
& CO., 


HOBOKEN, N. J. 


FINE TOOL 


AND 


D. 


CONTRACT, JOB, 
DAYS’ WORK. 


We manufacture Planer Vises, Parallel Pieces and Wedges for use on the Shaper or 
Planer. Also Standard Arbors for truing up nuts. 


SEND FOR OUR NEW CATALOGUE. 


HUDSON, HOBOKEN. 





The ‘‘Simplex’’ 
Glass- Tube Cutter. 

















Bi. s simple little instrument 
i be fi und _ wile as effective in 
és operatic ¢ of the 
mumerous G Ts ; 
ters costing a times tts 
on to rice its tr fling 
al Price places tt with- 
= , ° = in the reach of 
» & Se every one who 
re pon | 
2 ~~ — has use for 
So “a. “yp % such a 
By as S tool. 
oo Se, 
OG, 2° 
A *~ 


It 
Sots 


sicke 











MANUFACTURED BY 
PANCOAST & MAULE, Philada., U. &. 4 





HB, BROWN & c0,,| 





EAST HAMPTON, CT. 





SEE THAT 


Mason Regulator Co., Boston, 





is on every STEAM REGULATING VALVE that you buy, then you get the best. 
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WM. SELLERS & C0., — 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & a Co. a 


‘Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THE OPIN AWD “tir Tn. 


THE DETRIGK & HARVEY MACHINE CO., Baltimore, Md. 


THE NATIONAL MACHINE ne Special Machinery. 
HARTFORD, CT., Nov. 7, 1891. 
The 36 inch Open Side Planer, which 


















iii uaa A 


ii 










GENTLEMEN : 
we purchased from you last April, has been in constant 
use, and much of the time on work which could not be 
done on an ordinary planer without considerable 

trouble and extra expense. It is very rigid and 


accurate. 
We are very much pleased with the machine, which 


exceeds our utmost expectations 
Respecttully yours 
THE NATIONAL MACHINE CO, 


ACME MACHINERY Co. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES 


FIRST PREMIUM. CINCINNATI CENTENNIAL 


STUART’ S PATENT er WEDGE COUPLING 
SENT ON TRIAL. 
Uses neither PINS nor KEYS. 


S Can be attached or removed in a few second: 
\ without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET. 


Also the Cheapest. 2-inch only 84.503 othe: 
sizes ip proportion. Send for discounts and illus 
trated Price List of 20 sizes. 


ROBERT J. STUART, 


NEW HAMBURGH, N. Y. 


SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


D. QUINT, 


HARTFORD, CONN. 















VAT. DEC. 5, 188% 
PAT. DEC. 4, 188% 
PAT. AUG, 25, 188% 

















CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 
Short belts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 











STARRETT'S 





Send for free il- 


a Skilled mechan- 
lustrated Cata- 
Investigate. Read up. logue. 


ics prefer them. 
Live dealers sell 

84-page Catalogue free. L.S. STARKETT, Athol, Mass., U.S.A 
. if , Mass., U.S.A. 

DWIGHT SLATE MACHINE CO., year OS gh dn 


them. 
HARTFORD. CONN 21 Cross St., Finsbury, E. C. 


























VERY reader of the American Machinist shoulc 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound hand. 
somely in cloth and printed on good paper. Book 
will be sent express paid on receipt of $1.00 to any 
part of the world. Money paid for book will be 
refunded with the first order amounting to $10.00 
or over. Asa book of reference, information, etc., 
every person having occasion to use Tools should 
own a copy, even if they do not purchase their 
supplies from us. 


MONTGOMERY & CO. 


Mechanics’ Tools and Supplies, 
105 FULTON STREET, 
NEW YORK CITY. 


THE 


T 
O 


O 
L 


{892 


MEQOrs430 





© 
= 


Register Letters containing 


Money and Stamps. 











BEMENT, MILES 


BUILDERS OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 





NEW 63-INCH LATHE. 


THE HILLES & JONES CO. 
WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our DOUBLE PUNCH AND SHEAR 
WITH JIB CRANES, for Boiler and Ship Work. 


allt & CORDON, “o'ass'*™ DROP 
































HEL PASSE Bio xa abana 
«aE 


BLACKSMITH DRILLS. 


























NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL, 





SEND FOR CATALOCUE. 





















r = 
STER eee SCREW CO. | = z 
i=] S 
. a 
© 5 
+ ? 
MANUFACTURED BY 
Manufacturers of Set, capa|\Cc. FEF. RICHARDSON, 





Machine Screws, Studs, etc, 


ATHOLL, MASS. 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 


ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE REY-SEATING MAGHINE. ‘The Morton KeyGeating Machin 
THE LEADER. 


THE BURTON MACHINE Co., 
With recent patented improvements, we guar- 











302 Peach St., 
. ERIE, PA, 









The cut represents 


our Stationary and 

?) - Portable Key - Seat 
Ot (th ing Machine. which 
.S fully meets all the 
requirements of ¢ 








Ss antee to do the following class of work. 
=| a 
3 machine shop. They are furnished | 9) To cut | key je ays through 14-inch hole in bubs or r 
= with one, two or three Arbors, as | Sleeves 23 inches long, in iron, brass or steel, al 
oO desired, to cut any width of key-scat | Make it dovetail to insert fe ather key. 
~ up to 2 1-2 inches wide, Will cut through 4-foot hub, through 5-inch hole 
s Pye e — Arbor work | Our new centering chuck and setting attachme: 
= inches to 3 inches diameter, | (e work can be set exactly, without the use of a 
oa = and cuts seats 12 inches | SCaleorruls, Our pew binding attachment takes 
long the place of bolts, with a key-way and key to fit it. 
, 2,118 inches Arbor works in all bores from 2 7-16 inches to} For particulars address THE MORTON MEG 
39 inches diameter, and cuts seats 16 inches long. co... MUS m | 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to fUSKEGON HEIGHTS, MIC 
14 inches diameter, and cuts seats 26 inches long = 
With an attachment for the purpose seats can be cut in holes B 
as small as 1 inch diameter, by one passage of the cutter, “ n 
If the work is heavy and too large to be placed on machiae it 
tan be detached from stand and used as portable machine. A! To 
pRoM ENGINE 
LER 
GIANT KEY SEATER — Simpson's pba se 
os ) 
Rack-Cutting Attachment | 5 Steam Separa to 


Key- oting Me sae snes 
VALLEY MACH 

SAGINAW, Mic = 
Cuyahoga Falls, O.,Nov 25,’91. 


For Supplying Clean and Dry Ste 


*” 1 to Engines, Dry Hcuses, et« 


Place Separator as close to engi! 


\ as possible, the steam takil g a s} 

SE Nore the large KEY . course between the threads ca 

which we bought o 1d the water tolethrown by centi 

you has now been in opera- | = | gal force against the ou‘er » 
tion for a number of months, et while the ary steam goes thr 

and we have been using it al the small holes to center of pi 


most constantly 


purchased, anc Steam can enter at A or B, as « 


venience my rec ae ; also used 
conveying steam long distances, ! 
Steam Hammers, Dry Houses, WV 





ot 
since it was { 


we are ver 
much pleased with it indeed. 














hod also havea machine made 4 

y another firm, which we v ter Gas Generators, and for all pt 
“ or Gs rener: 8, f re } 

thought was a good machine T poses W toe thee ilmaiea ie siainanee 

but now that we have both 


in our factory, and use them | KEYSTONE ENCINE AND MACHINE WORKS, 








Doth, we we like yours very much 
The Falls Rivet & Machine Co, 


Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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SLOW SPEED, ar SPEED AND HIGH 
SPEED ENGINES, 


—«Binle, Compound and Triple- Expansion Engines. 
HIGH-PRESSURE BOILERS, 


elas Steam Power Plants of Highest Attain- 
able Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0 
oe ior ie. {0 Telephos Building, New York City. 
SAL ENCY, No. ‘elephone Bu ng, New Yor 

ie Se TNTING. Jehu Hancock Bld's, Boston, _—. N. W. ROBINSON, 97 harry ve St, Coe, i. 
LOBINSON & CARY COMPANY, St. Paul, Minn. LL. =" No. 61 First St. San rancisco, Cal. 

4. M. MORSE. 511 Commercial Building, St. Louis, Mio. J. M. ARTHUR & CO., Portland, Oregon. 

KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
kuje Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 





“oTTo” gas ENGINE WorKS. | GAS sé GASOLINE ENGINES 


83d & Walnut Streets, 
Philadelphia. 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


® Expense one cent an 
hour per horse power 
hand requires but little 
fattention torun them 


151 Monroe Street, 
Chicago. 


New York Agency,18 Vesey St. 
35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

* OR GASOLINE. 


COMBINED 
“OTTO" GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 


O KEYS OR KEY SEATS! 


ICHOLSON’S iain SHAFT COUPLINGS. 













Every Engine 
Guaranteed. Full 

articulars free by mail 
Ke 2ntion this paper 


_VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


Almond Drill Chuck 


P; Sold at all Machinists’ 
ff Supply Stores. 


3 
T. R. ALMOND, 
88 & 85 Washington St. 
BRook yn, N. Y. 






















éOR THE BEST PLANER CENTER ti aaa 
OR ves MONEY, address, A Self pot Cc ata + ler te with an 
D ir. ™ Th Whi out-bearing, Just the thing for driving 
é Ipple -_—<T large manufacturing 
= USI ishments. 
q& ArMstONg | compagnie Ase 
Machine (0., Pte Engine Tested a our hon 
Harriman send for CATALOGUE M. 
Tenn. | Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 








THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 

CLEANEST, OST EFFECT- 

IV and MOST ECONOM- 

ICAL device on the market 

for oe lubrication of machinery 
ge. 


Liberal Discount to the Trade. 


MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 


RSE, W hetame ee & Co., 's Phila., re, Merch 22, 1892. 
MACHINERY (In Sink NEW. PROCESS RAW HIDE C0 era a iat 


would say that the raw hide gears which you have fur- 
nished us have given excellent satisfaction, and we would 
Engine Lathe, 66 in.x24 ft., Heavy Pattern, for facing and | recommend same to any parties wishing noiseless gearing. 


boring. Low price. Very truly yours, (Signed) MORSE, WILLIAMS & Co. 
20 in x8 ft., Verkine, Ho llow Spindle and 


60 in. x20 [t., Heavy Pattern, 
anh FRISBIE FRICTION 
Cross Fee a, comple Al order 
241n.xl2 {t., Fite voneold Comp'd Pew Cross 
Feed. oC od order. \} 
16 in x6 ft., Lathe and Morse. ~ 
14 in.x6 ft., Ashton, Hand. g 


20 in.x10 ft, Ames, C’p’d Rest and Cro — 2e 1, 
Planer, 17 in.x4 tt . Whitcomb modern style “sienna 


gynbieddr 
Y 


\ 
~~ 
N 
N 
N 
N 
NS 
= 
N 
N 

N 








4 1 S) 
oe PROCESS RRs. 








special reverse teature, complete AL order 








24 in.x8 ft., Lathe & Morse moderu style. 
421n.x42 in.x8 ft., Powell Planer Co. ’s, latest pat. Al s 
, 48 in.x.0 fr, modern style. Good order ’ 
‘ang Drills 3-4 Spindle, lratt & W hitney. 
pright Drill, 24 In , Ames, complet« | 114 LIBERTY STREET, aad NEW YORE 
! adial - sft. Arm, Heavy P. attern —e price 
“5 ft. Arm, B’k Gd, Auto. Feed, Niles. Al « der. 
Shaper, 9in., Crank Motion, He wen & Phillips. Go od order, | SWIVEL BASE, 
sh Sin, ” DAtra heavy. 
15in., oe Gould & kberhardt, "Al order. 
: If in., rene: Head, Fitchburg. ae 
S| otting Mac hine, 9in, stioke, modern, complete. Good or ler. 


Pat. Center Bolt Cutter, 11-2 in. ra price 
P ipe Machine, 4in . with full set Dies Morris & Tasker’s 
crew Machine $, 15-16, 13-8 and 21-8in. holes, Biown & Sharpe 
and Jones & Lamson makes, with Tools Good order. 
P rofiling Machines, 2 Spindle, Pratt & Whitney. Al order 
Boiler Bending Rolls, 6 ft., Good Desiga, Heavy and Power- 
ful, complete. 






Specially pene 
for diill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 

Send for catalogue 


Al 1 order, low price. 


IMPROVED NEW TOOLS. 


maa Lathes. 14 to 48 in. Swing. Fite hburg. Hendey, Ames, eel of full line of the most 
and Perkins makes, Double and Triple Gear, ] > j 

Drills, 20 to 32in. Prentice Bros. makers. ON improved designed, 
Planers 24to42in. Powell, titehburg, makers, anu best finished ma 
Boiler Rolls, new patterns, 8 and 10 ft. long. chinists’, plumbers’, 


scoach makers’ and 
pattern makers’ vises 


J. J. McCABE, and small tools. 
E. P. BULLARD’S 68 Cortlandt Street, HOLLANDS MFC. Co., 


N.Y, Mach’y Warerooms. | NEW YORK. ERIE, PA. 








THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. -§ $f 












OOF IMPROVED ~= Rep, 
CoRLis LSS; STEAM ENGINES AREA 
~ IN FULL baie SE ‘ 


Cont RAC: RACTS 
TAKEN FOR LOMPcete Pray eee 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 








WAYN — 













DAM ony Des 
AND FRICTION 


. Minne HITS. 


‘'M.C BULLOCK en eo. es, CHICAGO. U.S.A. 
PHVEntx IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


» tke - ’ ' ’ 
Peummeoeerer,, “Dick & Church’ Automatic Cut-off Engine, 
ce ————— Single, Tandem Compound, and Triple Expansion. ' 
== === Horlgontal Tubular and Manning Vertical Boilers. 


WESTON coca ENGINES 


HIGH PRESSURE BOILERS “ ay WESTON ENGINE 
COMPLETE POWER PLANTS Si 








: , JULIAN SCHOL EPRESENTATIVES. St., NeY. 
<i Ses x perty Stas 
ee — GEO. D. HOFFMAN, 83 Lake St., Chieago 


HIGH GRADE AUTOMATIC CUL-OFF ENGINES. a 


No other enginehasa perfectly balanced valve. co 


OUR GUARANTEE.WHO DARE MEET {T? 


he engine shall not run one revolution slower 
when Tey lodded than when running empty,and o meduc-f* 
tion of boiler pressure from the greatest to that necessary 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pdy-ag 
ment of one dollar Send for Catalogue. ra ae 
Branch Offic ovr Liberty St. New York. NY. Ri Hr me MEEn air 
NEN @.\.412 Washington Ave.St.Louis,Mo. RIDGWAY, PA nial 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 
165 Washington 8St., N. Y. 28 W. Randolph St., Chicago. 
46 N. 7th St., Philade Iphia. | 99 Ist Ave., Pittst purgh. 


| 179 Race St’, Cincinnati. 


THE VALVE FOR THE PLACE 


Is the one which answers the purpose best. For pressures below 75 lbs. our 
* HANDY” GATE VALVE is guaranteed to answer the purpose better than 
any other valve on the market, and you will ay so too when once you have tried 
them. Why not become acquainted’? Send for catalogue fully describing same and 
other specialties of interest to steam users. ** LUNKENHEUMER ” Goods are 
for sale by dealers. Mention the American Machinist. 


THE E. LUNKENHEINER BRASS MFG. GO., Cincinnati, Ohio, U. S$. A. 


CONOVER = 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO., 95 Liberty St., N.Y. 


















77 Haverhiii St., Boston. 























THE IMPROVED _ BALL ENGINE. 











rege-recvaligl Dears it WORKMAN. 

The Ball & Wood Co. SHIP. | Jn, REGULATION 

preter = a Maal 

15 Cortlandt Street, and after long exp oxpertence, 
NEw YORK. steam engineering. ~ 
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BROWN & SHARPE MFG, 60., 


PROVIDENCE, R. I. 
NO. 1 UNIVERSAL GRINDING MACHINE. 


Patented Feb. 27,1877; August 12, 1890. 





This machine receives work between 
centers 8’ in diameter, 16” long. The 
wheel stand and head stock swivel, and 
may be set at any angle relative to the 
slide bed. Provision is made for wet 
grinding. 

Weight, 2,600 lbs. 
Weight of earlier machines, 1,000 lbs. 


M ACHINE 
ia WwW Aa a ah dew A el eo dew be 


ON EXHIBITION AT 


= 989. Canal St, Chicago, I 


S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILIFON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
5 Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 


-AATYT A 











No. 3 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 


136 & 138 LIBERTY 8ST. PHENIX BLDG. LEwis BLOCK, 


JENKINS DISCS 28 HIGH STEAM PRESSURE. 


If ru have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ‘‘ Jenkins,’ when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. 


1 JOHN STREET, 


7. 
105 MILK STREET MSOSTON. 
* = NORTH FIFTH ST., PHILA 


1 & 33.N.C ANAL sr. CHICAGO. 

















THE YALE & TOWNE MFGCO, 






4 : _ STAMFORD CONN. ~ 
> 4 EW YORK. CHIGAGO,PHILA.BOSTON _ 


WANTED-—3,000 MACHINISTS 


TO COMPETE FOR THIS REWARD. 


SI 50.00 REWARD 


We have now in active operation in the United States and Europe, over 3.000 of our INPROVED 
STANDARD ENGINE LATHES, and are constantly hearing of phenomenal amounts of work 
being turned out per day, on tnem. 


For the twofold purpose of obtaining valuable statistics, and to en- 
courage the men now operating the tools, we offer the following rewards; 
$50.00 to the first; $25.00 to the second; $15.00 to the 
third, and six additional prizes of $10.00 each, to the men 
who, before July ist, 1892, turn out the largest day’ s work on 
one of these Standard Lathes, All character of work will be con- 
sidered, and the names of the successful competitors will be published in 
the American Machinist. No proprietor or foreman ofa shop will be eligi- 
ble to a prize, but the amount of work must be endorsed by a proprietor. 


Communications wey be addressed to the Works or any of our Stores, 
ge” Printed Copies of this reward furnished for posting in shops. 


THE LODGE & DAVIS MACHINE TOOL CO. 


(eer"’See advertisement, page 16. 


OUR LINE OF UNIVERSAL MILLINC MACHINES. 
, ~sS 














0. 2. No. 3. 
Universal Miller. Universal Miller. 





0. oO. xe 0. 4. 
Universal! Miller. Universal Miller. Universal Miller. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY +0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. (Catalogue sent on Application.) NEW YORK. 











THE PRATT & WHITNEY CO. 


Ss Hartford, Conn. U.S. AS 


MANUFACTURE STANDARD SIZE 


Cylindrical “aad Caliner Gauges, 4 
fe 
Straight and Taper Solid Hand eg [AM 
Reamers, Chucking and Shell | 
Reamers, Arbors and Stee] Mandrels, 
Locomotive Taper and Taper Pin Reamers, Combination Lathe — 
Chuck, Milling Cutters. , 
‘ PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, lils. 


THE BILLINGS & SPENCER C0., 


HARTFORD, CONN., U. S. A., 











Manufacturers of 


BILLINGS’ PATENT 


GUITING-OFF TOC, 


The Holder is drop forged, of steel, and finished in a thorough manner, 
The Cutters are made of the ’best tool steel and furnished in the follow- 
ing thicknesses: 7, 3's, 4, #5) Ys) ye» 4 


Drop Forgings of Bronze, Copper, Steel and fron of all descriptions. 


London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 


WARNER & SWASEY,|MANMING, MAXWELL & MOORE, 


CLEVELAND, OHIO, _ Manufacturers and Dealers in all kinds of 


avemsists” TOOLS AND SUPPLIES. 
IVACHINE TOOLS} ia 


For Iron and Brass Work, 


SMALL, TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 


CLEL.BILLINGS 


TING OFF TOOL 


ra 
PATENTED FE8. 5, 1884. 





















The Celebrated 
F. E. REED 
16-inch Swiug 


Engine Lathe. | —-————"— 


111-113 LIBERTY ST., NEW YORK. 
We carry the largest line of Tools and Supplies in the City. 


eraphe 


pplication. 


Lowell, Mass., U.S. A. 














Manufacturer of ENGINE LATHE 
trom 17 to 5v in. swing. Cuts, Photo; 


and Prices furnished on a 
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J. M. ALLEN PreEsiDent. 


7 . WM. B. FRA NK LIN, VICE-PRESIDENT. 
and 20 in. Drills F B ALLEN SECOND Vicre-PRESIDENT. 
A SPECIALTY. oor AN, MEMOS y og a 


SEND FOR LIST OF | J. B. PIERCE, SecreTary & TREASURER. 


New and Second-Han¢ 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
i) or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


Key-Seating Machines 





Gear Wheels and Gear Cutting. 
Grant's Gear Book for 1892, 15 Cents. 
Lexington Gear Works, 














Lexington, Mass, 








DLANERS. SPUR GEARED 
SPIRAL GEARED. 


The G. A. GRAY CO., ‘ 


479 Sycamore St., CINCINNATI, 0. 

















MANUFACTURERS OF 


__16” Pillar Shaper. 25” a "Shaper. jacineba 


~~ CHAS. Cc HURC HILL ac co. ee , L't’d, Agents, 
21 Cross Street, Finsbury, London, 1. England. ENDfOR OUR CaTA 

















| 24” Pillar Shaper, 




























Manufacturer 


J.M.CARPENTER Bee itiitiliiititiiil <a 


PAWTUCKET.R. I. 
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